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Description 

[0001] This invention relates to sanitary napldns comprising a liquid permeable topsheet. a liquid impermeable 
back sheet, and a liquid retentive absorbent member interposed between said topsheet and said back sheet. 
5 [0002] Various sanitary napkins having an improved absorption of body fluids, have heretofore been proposed, and 
various improvements have also been made. Most of the studies for making the improvements have heretofore been 
directed to the improvement in the absorption rate, inhibition of ref low of the body fluid from the absorbent member to 
the surface, prevention of leakage, and reduction of stickiness to the users body 

[0003] For example, as for the material for an absorbent member to be used in a sanitary napkin, it has been pro- 
10 posed to absorb and retain body fluids by using an absorbent polymer, which utilizes physicochemical effects, i.e. ionic 
osmotic pressures, in lieu of hydrophilic absorbent paper or pulp, which absorbs and retains the body fluids by the uti- 
lization of physically fine spaces. It has been reported that, with the proposed technique, the absorption capacity can 
be enhanced, and the ref low of the body fluids after being absorbed can be prevented from occurring. Actually, the pro- 
posed technique provkJes an improved absorbency of the sanitary napkin. Therefore, at present, absorbent members 
75 utilizing a combination of pulp and an absorbent polymer are used for most of sanitary napkins. 

[0004] However, as is manifested by the fact that the main reason for dissatisfaction of the sanitary napkins resides 
in the leakage, even with the sanitary napkins utilizing the absorbent polymers, the requirement for the prevention of the 
leakage cannot be satisfied sufficiently 

[0005] Specifically, with the absorbent polymers which absorb and retain body fluids by utilizing the ionic osmotic 
20 pressures, a limitation is imposed on the body fluids absorption rate. Also, the absorbent polymers can absorb the body 
fluids only when they are wetted with the body fluids. Therefore, in cases where the highly absorbent polymers are 
used, it is necessary for pulp, or the like, having a high water absorption rate to be used in combination with the absorb- 
ent polymers. Howe\/er, when the pulp is formed into a soft fluff absorbent layer as an absorbent member, the pulp 
absort)s blood spot-wise, and therefore the problems occur in that the diffusing capacity for the efficient utilization of the 
S5 entire area of the absorbent member cannot be kept high. 

[0006] Also, the pulp exhibits certain levels of compression and bending recoveries when it is in the dry state. How- 
ever, when the pulp is in the wet state, the strength of the pulp decreases markedly, and the pulp exhibits little compres- 
sion and bending recoveries. Therefore, when stress is applied to the wet pulp, compression deformation (hereinafter 
referred to as the "twist") occurs with the pulp, and the absorption spaces in the pulp reduce markedly As a result, the 
30 body fluids, which have once been absorbed by the pulp, returns to the body side due to the twist, and the problems 
with regard to stickiness and leakage occur. 

[0007] In addition, the reduction in the pulp fiber spaces due to the twist causes the resistance to transfer of the 
body f lukis to the polymer to inaease, and therefore the absorption efficiency of the polymer decreases. Moreover, syn- 
ergistic effects occur from the reduction in the pulp fiber spaces due to reexcretion of the body fluids and from the reduc- 
es tion in the absorption spaces due to the swelling of the polymer. Due to such synergistic effects, the reabsorption rate 
of the entire absorbent member decreases markedly after the twist has occurred, and the leakage problems are often 
caused to occur. 

[0008] Therefore, in order that the diffusing capacity of the pulp may be enhanced and the reduction in the absorp- 
tion spaces due to the twist can be kept small, techniques for improving the diffusing capacity and the Inhibition of reflow 

40 of the body fluids from the absorbent member to the surface by compressing the pulp and increasing the density of the 
pulp have been proposed in, for example. Japanese Utility Model Laid-open Application 49-143589. U.S. Patent 
3,01 7,304. and Japanese Patent Publication 54-36793 and 1 -331 76. However, none of these proposed techniques can 
solve the essential problems in that the strength of the pulp decreases markedly when the pulp is wetted. Conversely, 
these proposed techniques have the problems in that the resistance to transfer of blood to the polymer becomes very 

45 high due to the markedly reduced distance between pulp fibers, and as a result the absorption eff k:iency of the polymer 
used in combination witti the pulp becomes low. 

[0009] A sanitary napkin, which is very thin and has a high comfortableness and a high absorbency, is disclosed in, 
for exanple, Japanese Patent Laid-open Application 4-89053. The disclosed sanitary napkin aims at improving the 
absorption efficiency of a polymer and meeting both of the requirements for a small thickness and a high absorbency 

50 by combining a highly diffusing absorbent sheet and a specific polymer sheet with each other. 

[001 0] With the disclosed technique, a sanitary napkin, which has an improved absorption efficiency of the polymer, 
an absorbency is enhanced to some extent, and a small thickness can certainly be obtained. However, there are user's 
expectation and a need for sanitary napkins having a higher comfortableness and a higher absorbency In particular, at 
present, there is a need for a very thin sanitary napkin, which has an excellent absorption performance and is free of 

55 the problems with regard to reflow of body fluids from an absorbent member to the surface, stickiness to the body, and 
leakage even during a long period of use under conditions of large exaetion amounts. 

[001 1 ] Heretofore, in cases where the amount of a absorbent polymer used in an absorbent member is inaeased 
so that the absorption performance may be enhanced, the absorption performance can be enhanced as the amount of 
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the absorbent polymer used in the absorbent member becomes large to a certain extent. However, if the amount of the 
absorbent polymer used in the absorbent member becomes very large, the spaces among the polymer particles after 
absorbing body fluids will become markedly small. As a result, the reabsorptlon rate becomes low, and therefore the. 
absorption performance becomes bad. 
5 [0012] Specifically, due to a gel blocking phenomenon of a polymer, a limitation has heretofore been imposed on 
the amount of the polymer used. Therefore, at present, an absorbent article cannot be obtained which perfectly satisfies 
the requirements for the absorption performance, such as inhibition of reflow of body fluids from the absorbent member 
to the surface, and inhibition of leakage, during the use under the conditions of a long period of use and a large excre- 
tion amount. 

10 [0013] For the purpose of preventing the twist of wet pulp, various techniques have heretofore been proposed 
wherein the puip cellulose is crosslinked by using an appropriate aossfinking agent, a decrease in the modulus of elas- 
ticity in the wet state is thereby restricted, and the twist and permanent set in fatigue are thereby reduced. For example, 
a crosslinked pulp having a bulky structure (i.e., a torsion structure) is proposed in Japanese Patent Laid-open Applica- 
tion 63-264971 . Certainly, the absorbent member utilizing such a crosslinked pulp maintains the bulky structure not only 

15 in the dry state but also after absorbing body fluids and exhibits good spot absorbency and a high absorption rate. 
[0014] However, it has been found that, with the absorbent member utilizing the crosslinked pulp, if it is used in an 
erroneous manner, the capacity of the entire absorbent member for retaining body fluids will decrease, reflow of the 
body fluids from the absorbent member to the surface will increase, and the body fluids will beoome apt to leak from the 
absorbent member. Specifically, in cases where the pulp is crosslinked, though its modulus of elasticity in the wet state 

20 can be improved, the capacity of the fibers themselves for absorbing body fluids is restricted due to the crosslinking. As 
a result, the capacity of the pulp itself for retaining the body fluids becomes low. Therefore, unless the capacity of the 
polymer for absorbing and retaining the body fluids is increased, the capacity of the entire absorbent member, which 
utilizes the crosslinked pulp, for absorbing and retaining the body fluids becomes low. reflow of the body fluids from the 
absorbent member to the surface increases, and the leakage inhibiting performance of absorbent member becomes 

25 bad. 

[001 5] For the purpose of preventing the gel blocking phenomenon of a polymer may be prevented and the absorp- 
tion efficiency of the polymer may be enhanced, a technique for utilizing an absorbent member, which comprises a mix- 
ture of hydrophilic fibers, such as pulp, and a polymer, is proposed in. for example, Japanese Patent Laid-open 
Application 59(1984)-204956, and techniques for using a homogeneous layer, which is composed of a polymer and 

30 pulp, only at the bottom surface of an absorbent member are proposed in, for example. Japanese Patent LakJ-open 
Applications 59-135149 and 63-109859. Also, for the purpose of preventing the gel blocking phenomenon of a polymer 
after absorbing body fluids more efficiently, techniques for constituting an absorbent member, in which the polymer con- 
centration is reduced from the bottom surface towards the top surfece of the absorbent member, i.e. a polymer concen- 
tration gradient is provided, are proposed in. for example. Japanese Patent Laid-open Applications 62-32950 and 62- 

35 45703. 

[0016] Furthermore, US 5,002,986 discloses a process for preparing a water absorbent polymer composition hav- 
ing an absorbency rate of 20 seconds or less. The water absort>ent base polymer used in this composition has a free 
absorbency of at least 30 ml/g and a particle size distribution set that 100% of said particles are 150 ^m (microns) or 
less. 

40 [0017] The above-enumerated techniques relate to the constitution techniques for pulp and a polymer and have 
certain levels of effects of restricting the gel blocking phenomenon of a polymer and enhancing the absorption efficiency 
of the polymer. However, none of these proposed techniques can solve the essential problems in that, when the pulp is 
wetted, it becomes twisted, the fiber spaces become small, and the reabsorptlon rate becomes low. 
[0018] U S. Patent 5,061 .259 indicates that fine powder of a polymer constitutes a cause for the gel blocking phe- 

45 nomenon and discloses an absorbent member comprising a mixture of a polymer, the particle diameter distribution of 
which is defined so as to have a central particle diameter falling within the range of 400 ^m to 700 ^m, and hydrophilic 
fibers. 

[0019] The aforesaid U.S. Patent specification exemplifies that a crosslinked pulp may be used as the hydrophilic 
fibers. However, the aforesaki U.S. Patent specification does not indicate anything about the effects obtained from the 
so use of the crosslinked pulp, nor does it describe anything about the limitation of the crosslinked pulp as the hydrophilic 
fibers. Specifically, the technique disclosed in the aforesaid U.S. Patent specification cannot solve the essential prob- 
lems in that, when the hydrophilic fibers are wetted, the spaces among the fibers become small, and the reabsorptlon 
rate becomes low. 

[0020] Also, by the removal of fine powder of the polymer, the gel blocking phenomenon can be restricted to some 
55 extent. However, the gel blocking phenomenon of the polymer has the nature such that it cannot be eliminated only with 
the adjustment of the particle diameter distribution, and therefore the aforesaid problems of the polymer cannot be elim- 
inated by the technique disclosed in the aforesaid U.S. Patent specification. 

[0021] As for a topsheet for an absorbent article, the topsheet is required to have the liquki absorbing and perme- 
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ating functions such that body fluids such as Uooi or urine can be quickly transfen^ed to and absorbed by the absorbent 
member. 

[0022] The transfer of the liquid from the topsheet to the absorbent member is achieved only when the topsheet and 
the absorbent member are in close contact with each other. If the topsheet and the absorbent member are located at a 

5 spacing from each other, the transfer of the liquid from the topsheet to the absoitent member will reduce markedly, and 
the amount of the liquid remaining on the topsheet will become large. As a result, a sticky feeling will be given to the 
user. Also, liquid diffusion and liquid flow will occur, and liquid leakage will be thereby called to occur. 
[0023] The problems with regard to the insufficient absorption due to separation of the topsheet and the absorbent 
member from each other occur particularly markedly in cases where the topsheet comprises a f iser aggregate, such as 

10 a nonwoven fabric, which has the absorbency by itself. 

[0024] For example, in cases where the topsheet comprises a nonwoven fabric, if separation of the topsheet and 
the absorbent member from each other occurs, the liquid will remain stagnant in the topsheet and cannot be transferred 
to the absorbent member. Therefore, a sticky feeling will continue to be given to the user, and the absorbent article can- 
not be used comfortably. 

IS [0025] In cases where the topsheet comprises a film type of material, such as a porous film or a porous net, which 
does not have the absorbency by itself, if the topsheet and the absorbent member are in close contact with each other, 
the liquid will not be apt to remain in the topsheet a sticky feeling will not be given to the user, and the absorbent article 
can be used comfortably However, if the topsheet and the absorbent member separate from each other, because the 
topsheet by itself has no absorbency, the liquid will not be absorbed by the topsheet and will flow along the surface of 

20 the topsheet. As a result, the liquid will leak from the absorbent article. This is a very serious drawback for the absorbent 
article. 

[0026] GB-2.252.047 describes an absorbent sheet comprising a liquid-permeable layer, a liquid-retentive absorb- 
ent element and a liquid-impermeable anti-leakage material, wherein said absorbent sheet is disposed with an absorb- 
ent polymer fixed on an absorbent material by a hot-melt adhesive applied thereto in the form of a dot. a line or a curve. 

25 [0027] The problem underlying the present invention is to provide a sanitary napkin which does not undergo the 
twist and permanent set in fatigue even when it is wetted with liquid, has a high permeability to liquid, and/or a high liq- 
uid diffusing capacity, and exhibits little retention of liquid on the surface, a high liquid absorbency, and little stickiness, 
and very quickly absorbs and diffuses liquid and which is free of ref low of the liquid to the surface and lk|uid leakage. 
[0028] Another problem underlying the present invention is to provide a sanitary napkin, which restricts reflow of 

30 the liquid from an absorbent member to the surface and liquid leakage even when it is put on and used for a long period 
of time or even wh^ it is used under violent motion, and which has a high absorbency and a high comfortableness. 
[0029] Other objects and aspects of the invention will become apparent from the following description of embodi- 
ments with reference to the accompanying drawings. 

[0030] The solution of these problems is the provision of a sanitary napkin comprising a liquid permeable topsheet, 
35 a liquid impermeable back sheet, and a liquid retentive absorbent member interposed between the topsheet and the 
back sheet, the sanitary napkin being characterized in that: 

the absorbent member has a centrifugal retentive capacity for pseudo-blood, which is measured after equilibrium 
absorption swelling with the pseudo-blood, of 30 g/g or more, and 
40 a permeation rate of pseudo-blood of 50 ml/minute or more, the permeation rate being measured by securing the 
absorbent member liaving a thickness of 0.5 to 5 mm to an end of a cylinder having a cross*sectional area of 10 
cm^ (inner diameter: 35.8 mm), allowing the absorbent member to absorb and swell with pseudo-blood until the 
swelling reaches equilibrium, and thereafter causing pseudo-blood to permeate through the absorbent member. 

45 

[0031 ] With the sanitary napkin in accordance with the present invention, the absorbent member is constituted by 
combining the absorbent polymer, which has a high centrifugal retentive capacity and a high permeation rate after liquid 
absorption (i.e.. a good liquid passing performance), and the crosslinked cellulose fibers, which undergo little twist and 

50 little permanent set in fatigue even when they absorb a body fluid, i.e. even when they are wetted. Therefore, by virtue 
of synergetic effects better than effects obtained when the absorbent polymer or the crosslinked cellulose fibers are 
used alone, the absorbent article in accordance with the present invention has a high absorption rate, particularly a high 
reabsorption rate, a high body fluid immobilizing capacity, enhanced inhabitation of reflow of the body fluid from the 
absorbent member to the surface, and enhanced inhibition of liquid leakage. 

55 [0032] Specifically, the excreted body fluid is first absorbed into fiber spaces (absorption spaces), which are formed 
by crosslinked cellulose fibers. The crosslinked cellulose fibers undergo littie twist and littie permanent set in fatigue 
even when they are wetted. Therefore, the absorption spaces, into which the body fluid is to be absorbed temporarily, 
can be kept stable. Alsa the absorbent polymer has a high centrifugal retentive capacity and a good body fluid passing 
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performance. Accordingly, the body fluid, which has been absorbed into the absorption spaces, can then be smoothly 
guided to and retained by the absorbent polymer such that no gel blocking phenomenon may occur. Both of the absorp- 
tion spaces, Into which the body fluid is to be absorbed temporarily, and the absorbent polymer, which retains the body 
fluid, have a good body fluid passing performance. Therefore, even when the absorbent article is used under the con- 

5 ditions of repeated excretion of body fluids, the absorption performance does not become bad, and the body fluids can 
be guide to the absorbent polymer very reliably and effidentiy and can thus be Immobilized by the absorbent polymer 
[0033] As a result, the sanitary napkin in accordance with the present invention exhibits littie amount of ref low of the 
liquid from the absorbent member to the surface, littie liquid leakage, and littie stickiness and can be used witii a high 
conrrfortableness even when it is used under the conditions of smalt excretion amounts of body fluids, and e/en when it 

10 is used for a long period of time under the conditions of large excretion amounts of body fluids. 

[0034] The invention will be more particularly described witii reference to ttie accompanying drawings, in which: 

Fig. 1 is a sectional view showing a first embodiment of a sanitary napkin in accordance witii the present invention, 
the sectional view being taken along the transverse direction of the sanitary napkin; 
IS Fig. 2 is a sectional view showing a second embodiment of a sanitary napkin in accordance with the present inven- 
tion, the sectional view being taken along the transverse direction of the sanitary napkin; 
Fig. 3 is a sectional view showing a third embodiment of a sanitary napkin in accordance with the present invention, 
the sectional view being taken along the transverse direction of tiie sanitary napkin; 

Fig. 4 is a sectional view showing a fourth emtxxJiment of a sanitary napkin in accordance with the present inven- 
20 tion. the sectional view being taken along tiie transverse direction of the sanitary napkin; 

Fig. 5 is an enlarged view showing a composite absorbent paper, which is employed in tiie embodiment of Fig. 4; 
Rg. 6 is a sectional view showing a fifth embodiment of a sanitary napkin in accordance witii the present invention, 
the sectional view being taken along the transverse direction of tiie sanitary napkin; 

Fig. 7 is an enlarged view showing a composite absorbent paper, which is employed in tiie embodiment of Rg. 6; 

25 Fig. 8 Is a sectional view showing a sixth embodiment of a sanitary napkin in accordance with tiie present invention, 
the sectional view being taken along the transverse direction of tiie sanitary napkin; 
Fig. 9 is a sectional view showing a modification of the sanitary napkin shown in Fig. 8; 
Fig. 10 is a sectional view showing a seventh embodiment of a sanitary napkin In accordance with the present 
invention, the sectional view being taken along tiie transverse direction of the sanitary napkin; 

30 Fig. 11 is a sectional view showing a modification of tiie sanitary napkin shown in Fig. 10; 

Fig. 12 is a sectional view showing an eighth emtxxiiment of a sanitary napkin in accordance with the present 

invention, the sectional view being taken along the transverse direction of the sanitary napkin; 

Fig. 13 is a sectional view showing a modification of tiie sanitary napkin shown In Fig. 12; 

Fig. 14 is a sectional view showing a nintii embodim^ of a sanitary napkin in accordance with tiie present inven- 

35 tion. the sectional view being taken along tiie transverse direction of the sanitary napkin; 

Rg. 15 is an enlarged view showing a topsheet, which is employed in tiie embodiment of Fig. 14; 
Fig. 16 is a sectional view showing a tenth embodiment of a sanitary napkin in accordance with the present inven- 
tion, the sectional view being taken along the transverse direction of the sanitary napkin; 
Fig. 1 7 is an enlarged view showing a topsheet. which is employed in the embodiment of Fig. 1 6; 

40 Fig. 18 is a schematic view showing an apparatus for measuring a permeation rate of physiological saline; 

Fig. 19 is a schematic view showing an apparatus for measuring an absorption height of physiological saline by 
Klemm's Method; 

Fig. 20 is a schematic view showing an apparatus for measuring tiie permeation time of an aqueous glycerol solu- 
tion; 

45 Fig. 21 is an enlarged sectional view showing part of a topsheet; 

Fig. 22 is a schematic view showing how tiie blood absorption time is measured; 
Fig. 23 is a schematic view showing a movable model of tiie hip of a woman; 

Rg. 24 is a schematic view showing how a sanitary napkin is put on the crotch of tiie movable model of the hip of 
a woman shown in Fig. 23; 

so Fig. 25 is a schematic view showing a device for measuring a permeation rate of an absorbent member witii respect 
to pseudo-blood; 

Rg. 26(A) is a plan view showing part of a wire net. which is used in producing a topsheet utilized preferably in die 
present invention; 

Fig. 26(B) is an enlarged perspective view showing part of the wire net shown in Fig. 26A; 
55 Fig. 27(A) is a plan view showing an example of the topsheet utilized preferably in the present invention; 
Fig. 27(B) is an enlarged perspective view showing part of tiie topsheet shown in Fig. 27A; and 
Fig. 28 is a schematic view showing how a sanitary napkin is put on the crotch of a movable model of the hip of a 
woman, and the movable model is caused to lie down. 
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[0035] Rg. 1 shows a first embcxiiment of a sanitary napkin 10 in accordance with the present invention. The san- 
itary napkin 10 comprises a liquid permeable topsheet 1. a liquid impermeable back sheet 3, and a liquid retentive 
absorbent member 2 interposed between the topsheet 1 and the back sheet 3. 
[0036] The absorbent member 2 comprises an absorbent polymer 2b and cellulose fibers 2a. 

5 [0037] The absorbent polymer 2b has a centrifugal retentive capacity for physiological saline, which is measured 
after equilibrium absorption swelling with the physiological saline, of 30 g/g or more. Also, the absorbent polymer 2b has 
a permeation rate of physiological saline of 10 ml/minute or more. The permeation rate is measured by introducing 0.05 
g of the absorbent polymer 2b into a cylinder having a cross-sectional area of 0.785 cm^ (inner diameter: 1 0 mm), allow- 
ing the introduced absorbent polymer 2b to absorb and swell with physiological saline until the swelling reaches equi- 

10 librium, and thereafter causing the physiological saline to permeate through the absorbent polymer 2b. 

[0038] The cellulose fibers 2a are the crosslinked cellulose fibers obtainable from an intramolecular and/or intermo- 
lecular crosslinking of cellulose fibers. 

[0039] Specifically, the sanitary napkin 10 is formed in a substantially longitudinally elongated shape. When the 
sanitary napkin 10 is used, the topsheet 1 is located on the front surface side that comes into contact with the skin, and 
IS the back sheet 3 is located on the back surface side that comes into contact with the undenivear. Also, the absorbent 
member 2 intervenes between the topsheet 1 and the back sheet 3. 

[0040] As illustrated in Fig. 1 , the back surface, the entire side surfeces, and the peripheral portions of the front sur- 
face of the absorbent member 2 are covered with the back sheet 3. Also, the entire surfaces of the absorbent member 
2 and the back sheet 3 are covered with the topsheet 1 . The center portion of the front surface of the absorbent member 
20 2 is covered directly with the topsheet 1 such that a body fluid can directly permeate through the topsheet 1 into the 
absorbent member 2, 

[0041] Three strip-like adhesive parts 4, 4, 4 extend longitudinally on the back surface side of the topsheet 1 . The 
adhesive parts 4, 4, 4 are protected by a release paper 5. In Fig. 1 , reference numeral 6 represents a joint. 
[0042] Features of the sanitary napkin 10, which is a first embodiment of the absorbent article in accordance with 
25 the present invention, will be described hereinbelow. The absorbent member 2 comprises the cellulose fibers 2a and 
the absorbent polymer 2b, which are dispersed and mixed with each other, and an absorbent paper 2c covers the entire 
surfaces of the mixture of the cellulose fibers 2a and the absorbent polymer 2b. The outermost part of the absorbent 
member 2 is formed by using the absorbent paper 2c. 

[0043] TTie absorbent polymer 2b has a centrifugal retentive capacity for physiological saline of 30 g/g or more, and 
30 should preferably have a centrifugal retentive capacity for physiological saline falling within the range of 30 g/g to 60 g/g 
. The centrifugal retentive capacity for physiological saline Is measured after the absorbent polymer 2b has been 
Immersed in the physiological saline and has then been caused to undergo equilibrium absorption swelling with the 
physiological saline. Also, the absorbent polymer 2b has a permeation rate of physiological saline of 10 mlAninute or 
more, preferably 15 ml/minute or more. The permeation rate is measured by introducing 0.05 g of the absorbent poly- 
35 mer 2b into a cylinder having a cross-sectional area of 0.785 cm^ (inner diameter: 1 0 mm), allowing the absorbent pol- 
ymer 2b to absorb and swell with physiological saline until the swelling reaches equilibrium, allowing the swollen 
absorbent polymer 2b to precipitate, and thereafter causing the physiological saline to permeate through the precipi- 
tated absorbent polymer 2b. How the centrifugal retentive capacity and the permeation rate are measured will be 
described later 

40 [0044] If the centrifugal retentive capacity of the absorbent polymer 2b with respect to physiological saline is lower 
than 30 g/g , a high capacity for absorbing and retaining a liquid cannot be obtained. If the centrifugal retentive capacity 
of the absorbent polymer 2b with respect to physiological saline is higher than 60 g/g , though the capacity for retaining 
the absorbed body fluid can be kept high, the gel strength after the swelling will become low, and the permeation rate 
of the absorbent polymer 2b after being swollen will become low. Therefore, the centrifugal retentive capacity of the 

45 absorbent polymer 2b with respect to physiological saline should preferably be not higher than 60 g/g . 

[0045] Also, if the permeation rate described above is lower than 10 ml/minute, the body fluid passing performance 
of the absorbent polymer 2b after being swollen will become bad, and the reabsorptlon rate of the £d3Sorbent polymer 
2b after being subjected to repeated excretion of body fluids will become low. Thus the high absorbency of the absorb- 
ent polymer 2b cannot be utilized efficiently. 

50 [0046] Insofar as the aforesaid requirements for the centrifugal retentive capacity and the permeation rate are sat- 
isfied, no limitation is imposed on the composition of and the producing process for the absorbent polymer 2b. However, 
the absorbent polymer 2b should preferably be constituted of water-insoluble, hydrophilic, crosslinked polymer parti- 
cles, which are obtained by polymerizing acrylic acid, an alkali metal salt of acrylic add (e.g. sodium salt or potassium 
salt), or the like, and crosslinking and insolubilizing the resulting polymer. Such water-insoluble, hydrophilic, crosslinked 

55 polymer particles can absorb and retain a large amount of liquid by means of the ionto osmotic pressure such that the 
absorbed liquid may not leak out even under pressurized conditions. 

[0047] In particular, the absorbent polymer 2b should preferably be constituted of the water-insoluble, hydrophilic, 
crosslinked polymer particles having the absorbing functions such that the polymer particles can quickly absorb the 
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body fluid from the absorption spaces in the absortent member, which temporarily store the body fluid, such that the 
surfaces of the polymer particles can be kept in a dry state after the polymer particles have absorbed the body fluid and 
have been swollen, and such that the polymer particles may not obstruct the transfer of a body fluid which is excreted 
later. 

5 [00481 Also, if the absorbent polymer has a uniform crosslinked structure, the absorbing functions described above 
cannot easily be obtained. Therefore, the absorbent polymer should preferably be provided with a crossllnking density 
gradient. 

[0049] In order to impart a crossllnking density gradient to the absorbent polymer, one of various processes may 
be employed. For example, In cases where a polyacrylate is employed as the absorbent polymer, the polyacrylate may 
10 further be reacted with a crossllnking agent (hereinafter referred to as the "crossllnking agent for the absorbent poly- 
mer"), which Is capable of reacting with the functional group of the polyacrylate. and the surfece of the polymer may thus 
be subjected to the crossllnking. In particular, the crossllnking density gradient can be adjusted by adjusting the amount 
of the crossllnking agent for the at)Sorbent polymer used. 

[0050] As the polymer crossllnking agent, a water-soluble compound having at least two functional groups, which 
IS are capable of reacting with the carboxyl group, should preferably be used. Examples of such compounds Include pol- 
yglycidyl ethers, such as ethylene glycol diglycidyl ether, polyethylene glycol diglyddyl ether, and glycerin triglycidyl 
ether; haloepoxy compounds, such as epichlorohydrln. and a-methytchlorohydrin; polyaldehydes, such as glutaralde- 
hyde. and glyoxal; polyols, such as glycerin; and polyamlnes. such as ethylenedlamine. In order that an optimum 
crossllnking density gradient may be obtained, the amount of the polymer crossllnking agent used should preferably fall 
20 within the range of 0.1 to 1 part by weight per 100 parts by weight of the polymer, such as the polyacrylate described 
above. 

[0051] The particles of the absorbent polymer shoukJ preferably have an aspherical shape, and the degree of 
shape irregularity P of the particles of the absorbent polymer should preferably be 1.2 or more, and should more pref- 
erably fall within the range of 1 .2 to 3. 

25 [0052] In cases where the particles of the absorbent polymer have an aspherical shape, the spaces among the par- 
ticles can be prevented from decreasing due to rearrangement of the particles and dose contact of the particles with 
one another when the absortent polymer absorbs the body fluid and is thereby swollen. Also. If the degree of shape 
irregularity P of the particles of the absorbent polymer is lower than 1 .2, the in-egularity value of the unevenness of the 
surfaces of the particles of the absorbent polymer, which has been swollen, will become insufficient. As a result, the 

30 spaces cannot be kept among the particles of the absorbent polymer, which has been swollen, and the problems will 
often occur In that the liquid passing performance between the particles becomes bad. Therefore, the degree of shape 
In-egularity P of the particles of the absorbent polymer should preferably be 1.2 or more. 

[0053] The degree of shape Irregularity P represents the degree of roughness of the particles of the absorbent pol- 
ymer and can be calculated with Formula (1) shown below. 

35 

P«l/L (1) 

wherein P represents the degree of shape Irregularity. 1 represents the circunrferential length of the polymer particle, 
and L represents the circumferential length of the circle corresponding to the projected particle, which Is calculated with 
40 Formula (2). 

L = 2nr=27t(S/w)^'^ (2) 

wherein S represents the true area of the protected particle, and r represents the radius of the cirde corresponding to 
45 the projected drcle. 

[0054] The true area S and the circumferential length I of the projected partide used in the calculation of the degree 
of shape irregularity P can be measured by. for example, viewing the particle of the absorbent polymer as a projected 
partide by using the image processor available under the trade name "IV Image Processor EXCEL" (supplied by Nip- 
pon Avionics Co., Ltd.). 

50 [0055] As described above, the absorbent polymer used in the present invention can be imparted whti the absorp- 
tion physical properties described above by controlling the crossllnking density, preferably by the adjustment of the 
amount of the crossllnking agent for the absorbent polymer. The absorption physical properties can thus be Improved 
by the chemical structure control. Also, the absorption physical properties can be improved even further by the physical 
structure control with respect to the shape and the degree of shape irregularity of the particles of the absorbent poly- 

55 mer. 

[0056] Specifically, after the absorbent polymer absorbs the body fluid until the swelling reaches equilibrium, the 
physical structure of the swollen absorbent polymer largely partidpates in the liquid passing performance. In particular, 
if a large amount of spherical particles of the absorbent polymer are used, the particles of the absorbent polymer will 
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be apt to become packed very densely. As a result, the spaces among the particles will decrease markedly, and the liq- 
uid passing performance will become bad. Therefore, in order for the spaces to be kept among the particles of the 
absorbent polymer even when the particles are wollen. the shape of the particles of the absorbent polymer should 
preferably be designed such that the particles of the absorbent polymer may have the degree of shape irregularity P 
5 described above. 

[0057] The absorbent polymer having the degree of shape irregularity P described above can be obtained by divid- 
ing the absorbent polymer, which has been obtained from bulk polymerization. TTie absorbent polymer having the 
degree of shape irregularity P described above can also be obtained by carrying out a catalytic reaction between the 
particles of the absorbent polymer, which are obtained during the production of the absorbent polymer, by using the 
10 crosslinking agent described above. Also, as the absorbent polymer, particles of the absorbent polymer, which have 
irregular shapes and are obtained by granulating the primary particles of the absorbent polymer obtained with the proc- 
esses described above, can preferably be used. 

[0058] The amount of the absorbent polymer used should preferably fall within the range of 20 to 80% by weight, 
based on the total weight of the absorbent ment)er. and should more preferably fall within the range of 30 to 60% by 

75 weight, based on the total weight of the absorbent member. Also, the absorbent polymer should be preferably spread 
at an amount falling within the range of 20 to 500 g per 1 m^ absorbent member, and more preferably falling within the 
range of 30 to 300 g per 1 m^ absorbent member. The amount of the absorbent polymer used and the amount of the 
absorbent polymer spread over 1 m^ absorbent member should be preferably selected in accordance with the kind and 
the purpose of the absorbent article used. 

20 [0059] For example, in the field of the sanitary napkins for absorbing catamenial blood, as for articles having a small 
absorption amount, such as panty liners, the amount of the absorbent polymer used may be small. Conversely, as for 
articles having a large absorption amount, such as tiie articles to be used for a long period of time or for night, tiie 
amount of the absorbent polymer used and its prqDortion should preferably be set to be large. 
[0060] The sanitary napkin in accordance with the present invention is particularly suitable as an absorbent article 

25 capable of exhibiting a high absorbency even when it is used for a long period of time under the conditions of large 
amounts of excreted body fluids. Therefore, in order that the effects of the absorbent article in accordance with the 
present invention can be obtained most markedly, the absorbent polymer should be most preferably spread over the 
absorbent member at an amount falling within the range of 100 to 300 g per 1 m^ absorbent member. 
[0061] Also, the amount of the absorbent polymer used per sanitary napkin can be selected appropriately in 

30 accordance witii the kind and the size of the sanitary napkin. 

[0062] For example, tiie amount of ttie absorbent polymer used per sanitary napkin shoukJ preferably fall witiiin the 
range of 0.3 to 5 g, and should more preferably fall within the range of 1 to 3 g. 

[0063] If the arriount of tiie absorbent polymer used in a sanitary napkin is smaller tiian 0.3 g, If the amount of tiie 
absorbent polymer used in paper diaper is smaller tiian 5 g, or if the absorbent polymer is spread at an amount of less 

35 than 20 g per 1 m^, tiie capacity for immobilizing the liquid will become insufficient. 

[0064] Also, if tiie amount of tiie absorbent polymer used in a sanitary napkin is larger than 5 g. if tiie amount of tiie 
absorbent polymer used in a paper diaper is more tiian 30 g. if the absorbent polymer is spread at an amount of more 
than 500 g per 1 m^, or if tiie weight proportion of the absori^ent polymer is higher tiian 80% by weight, based on tiie 
total weight of the absorbent member, the absorbent polymer cannot be perfectly secured in the absorbent member. 

40 [0065] As illustrated in Fig. 1, tiie absorbent polymer 2b is dispersed and mixed witii the cellulose fibers 2a. Alter- 
natively, the absorbent polymer 2b may be sandwiched between sheets of absorbent paper. No limitation is imposed on 
how the absorbent polymer is located in the absorbent member. In tiie present invention, in addition to tiie design of tiie 
absorbent polymer, it is important to design the absorption spaces, in which the body fluid is to be temporarily stored in 
the absorbent member and which are constituted by paper, pulp fibers, or tiie like. 

45 [0066] Specifically, witii an absorbent member, which mainly comprises a fluff sheet constituted of ordinary soft- 
wood pulp, as in the conventional absorbent article, even if the absorbent polymer described above is used, the absorp- 
tion rate becomes low and liquid leakage is caused to occur due to the twist and permanent set in fatigue, which occur 
witii the pulp, before tiie absorbency function of the absorbent polymer works to tiie highest extent. 
[0067] In the sanitary napkin in accordance with tiie present invention, the crosslinked cellulose fbers 2a shouki 

50 preferably be used which have been obtained from an intramolecular and/or intermolecular crosslinking of tiie cellulose 
fibers such that tiie cellulose fibers may undergo little twist and little permanent set in fatigue even when they are wetted 
and such that the absorption spaces, in which the body fluid is to be stored temporarily, can be kept stable. By the com- 
bination of tiie absorbent polymer 2b, which has a high retentive capacity and good permeability after swelling and 
which satisfies tiie absorption physical properties described above, and tiie cellulose fibers 2a. it becomes possible to 

55 obtain effects better tiian effects obtained when tiie absorbent polymer 2b or the crosslinked cellulose fibers 2a are 
used alone. 

[0068] The cellulose fibers 2a will be described hereinbelow. 

[0069] As illustrated in Rg. 1 , the cellulose fbers 2a may be directiy mixed witii tiie absorbent polymer 2b in order 
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to constitute the absorbent member. Alternatively, as in the second, third, fourth, and fifth embodiments illustrated in 
Figures 2, 3, 4, and 6, an absorbent paper comprising the cellulose fibers 2a may be prepared and used in order to con- 
stitute the absorbent member. 

[0070] The crosslinked cellulose fibers used in the present invention are obtained from the intramolecular and/or 

5 intermolecular crosslinking of cellulose fibers having a degree of fiber roughness of 0.3 mg/m or more. 

[0071] As the cellulose fibers, it is possible to use any of natural cellulose fibers, such as wood pulp or cotton, and 
regenerated cellulose fibers, such as rayon and cupra. From the viewpoint of cost, the wood pulp should preferably be 
used, and particularly softwood pulp (e.g., NBKP) can be used fevorably. These cellulose fibers may be used alone or 
as a mixture of two or more of them. 

10 [0072] Examples of the crosslinking agents used in order to aosslink the cellulose fibers include N-methylol com- 
pounds, such as dimethytolethyleneurea and dimethyloldihydroxyethyleneurea; polycarboxyllc acids, such as citric add. 
tricarballylic acid, and butanetetracarboxylic add; polyols, such as dimethylhydroxyethyleneurea; and polyglycidyj 
ethers. The above-enumerated crosslinking agents may be used alone or as a mixture of two or more of them. 
[0073] The amount of the crosslinking agent used should preferably fall within the range of 0.2 to 20 parts by weight 

15 per ICQ parts by weight of the cellulose fibers. If the amount of the crosslinking agent used is smaller than 0.2 part by 
weight per 100 parts by weight of the cellulose fibers, the crosslinking density will become very low. Therefore, the mod- 
ulus of elasticity in a wet state will become low, and the twist and permanent set In fatigue will occur with the crosslinked 
cellulose fibers. If the amount of the crosslinking agent used is larger than 20 parts by weight per 100 parts by weight 
of the cellulose f bers, the cellulose fibers will become very rigid and will become brittle when being subjected to stress. 

20 [0074] Crosslinking of the cellulose fibers with the crosslinking agent may be carried out by, for example, adding a 
catalyst, if necessary, to an aqueous solution of the crosslinking agent impregnating the cellulose fibers with the aque- 
ous solution of the crosslinking agent, and heating the cellulose fibers to a crosslinking temperature. 
[0075] The aosslinked cellulose fibers used in the present invention are obtained from the intramolecular and/or 
intermolecular crosslinking of the cellulose fibers. By virtue of the crosslinked structure, the twist and permanent set in 

25 fatigue do not occur with the cellulose fibers even when they are wetted. Also, the crosslinked cellulose fibers by them- 
selves do not absorb liquid, and therefore do not swell. In the present invention, by virtue of the synergistic effects 
obtained from these two features, even if the crosslinked cellulose fibers are wetted with liquid, the distance between 
the fibers can be reliably kept stable. Therefore, in the present invention, the crosslinked cellulose fibers should prefer- 
ably be obtained by candying out both the crosslinking in the cellulose molecule and the crosslinking between the cellu- 

30 lose molecules. 

[0076] Most of the conventional wood pulp fibers have a degree of fiber roughness of lower than 0.3 mg/m. Even if 
the conventional wood pulp fibers are crosslinked, sufficient effects of the crosslinking cannot be obtained. However, 
the study carried out by the inventors revealed that the effects described above can be enhanced even further by car- 
rying out the crosslinking of pulp fibers having a degree of fiber roughness of 0.3 mg/m or more. 

35 [0077] Therefore. In the present invention, the cellulose fibers having a degree of fiber roughness of 0.3 mg/m or 
more should preferably be subjected to the crosslinking. The degree of fiber roughness of the cellulose fibers subjected 
to the crosslinking shcHjId more preferably fall within the range of 0.3 to 2 mg/m, and should rnosX preferably fall within 
the range of 0.33 to 1 mgAn. If the degree of fiber roughness of the cellulose fibers subjected to the crosslinking is lower 
than 0.3 mg/m. the cellulose fibers will be very thin and flexible, and therefore the effects of the crosslinking cannot be 

40 obtained easily If the degree of fiber roughness of the cellulose fibers subjected to the crosslinking is higher than 2 
mg/m, the cellulose fibers will often become very rigid. 

[0078] In the present invention, the degree of fiber roughness is used as a measure for indicating the fiber thickness 
In the fibers, such as wood pulp, which have nonuniform fiber thickness. By way of example, the degree of fiber rough- 
ness can be measured by using a fber roughness meter available under the trade name "FS-200*' (supplied by 
45 KAJAANI ELECTRONICS LTD.). 

[0079] Examples of the cellulose fibers having a degree of fiber roughness of 0.3 mg/m or more indude softwood 
kraft pulp available under the trade name "ALBACEL" (supplied by Federal Paper Board Co.), and under the trade name 
"INDORAYON" (supplied by FT Inti Indorayon Utama). 

[0080] In general, in an absorbent paper, the resistance to transfer of liquid through the absorbent paper becomes 
so lower as the cross-sectional shape of the fiber is closer to the true circle. Therefore, in the present invention, the cross- 
sectional shape of the cellulose fibers, which are subjected to the crosslinking, should preferably be as close to the true 
circle as possible. Specifically, a degree of fiber roundness (a roundness of the fiber cross section) of the cellulose fib- 
ers should preferably be 0.5 or more, and should more preferably fall within the range of 0.55 to 1 . In the present inven- 
tion, more advantageous effects can be obtained, in particular, in cases where the cellulose fibers, which are subjected 
55 to the crosslinking, have the degree of fiber roughness of 0.3 mg/m or more and, at the same time, have the degree of 
fiber roundness of 0.5 or more. 

[0081] As described above, in the present invention, as the cellulose fibers, wood pulp fibers should preferably be 
used. In general, the wood pu^ fibers have a flat cross-sectional shape due to delignif ication and a degree of fiber 
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roundness of lower than 0.5. In order for the wood pulp fibers to have the degree of fiber roundness of 0.5 or more, for 
example, the wood pulp fibers may be subjected to mercerization, and the cross section of the wood pulp fibers may 
thereby be swollen. 

[0082] As described above, as the crosslinked cellulose fibers employed in the present invention, mercerized 
5 crosslinked pulp fibers, which are obtained by crosslinking the mercerized pulp fibers obtained from mercerization of 
ordinary wood pulp fibers and having a degree of fiber roundness of 0.5 or more. 

[0083] By way of example, the mercerized crosslinked pulp fibers can be obtained by mercerizing the wood pulp 
fibers, which have a degree of fiber roughness of 0.3 mg/m or more, thereby enhancing the degree of fiber roundness 
of the wood pulp fibers, and thereafter crosslinking the mercerized wood pulp fibers. Alternatively, the mercerized 
10 crosslinked pulp fibers may be obtained by aosslinking the commercially available mercerized pulp fibers. 

[0084] Examples of the commercially available mercerized pulp fibers, which may be employed in the present 
invention, include the trade name "FILTRANIER" (supplied by ITT Rayonier Inc.) and the trade name "POROSANIER" 
(supplied by ITT Rayonier Inc.). 

[0085] The crosslinked cellulose fibers used in the present invention should preferably undergo little twist and little 
IS permanent set in fatigue even when being wetted with liquid. Specifically, the residual strain after compression of the 
bulky crosslinked cellulose fibers in a wet state should preferably be low. The residual strain after compression should 
preferably be as low as possible. Specifically, the residual strain after compression of the bulky crosslinked cellulose fib- 
ers in a wet state should preferably be lower than 40%. and should more preferably be lower than 35%. If the residual 
strain after compression of the crosslinked cellulose fibers in a wet state is 40% or higher, the liquid absorption rate and 
20 the liqukJ absorption capacity will decrease, and the twist and permanent set in fatigue will become large when the fib- 
ers are wetted. As a result, the liquid absorption spaces will decrease, the distance between the fibers will become 
short, and it wilt become difficult to keep the crosslinked cellulose fibers stable. 

[0086] In order that the residual strain after compression of the cellulose fibers in a wet state may be reliably kept 
to be lower than 40%, and in order that the distance between the cellulose fibers may be kept stable, the thickness of 

25 the crosslinked cellulose fibers should preferably be adjusted in addition to the crosslinking of the cellulose fibers. This 
is because it becomes easier to stabilize the residual strain after compression of the crosslinked cellulose fibers in a 
wet state at a low value and the distance between fibers can be more reliably prevented from decreasing as the thick- 
ness of the crosslinked cellulose fibers becomes larger. The thickness of the crosslinked cellulose fibers depends on 
the thickness of the cellulose fibers, which are subjected to the crosslinking. Therefore, in order for the thickness of the 

30 crosslinked cellulose fibers to be adjusted, the thickness of the cellulose f bers, which are subjected to the crosslinking. 
may be adjusted appropriately. As desaibed above, the degree of fiber roughness serves as a measure for the thick- 
ness of the fiber. Therefore, in the present invention, it is preferable to use the crosslinked cellulose fibers obtainable 
from the intramolecular and/or internfK)lecular crosslinking of cellulose fibers having a degree of fiber roughness of 0.3 
mg/m or more, and which have a residual strain after compression in a wet state of lower than 40%. It is particularly 

35 preferable to use the crosslinked cellulose fibers obtainable from the intramolecular and/or intermolecular crosslinking 
of cellulose fibers having a degree of f ber roughness of 0.3 mg/m or more and having a degree of fiber roundness of 
0.5 or more, and which have a residual strain after compression In a wet state of lower than 40%. 
[0087] In the foregoing explanation, the thickness of the cellulose fibers is expressed by the degree of fiber rough- 
ness. In cases where the fiber cross-sectional area of the cellulose fibers can be measured, the fiber cross-sectional 

40 area may be employed in order to express the thickness of the cellulose fibers in lieu of the degree of fiber roughness. 
In cases where the thickness of the cellulose fibers is expressed by the fiber cross-sectional area, the fiber cross-sec- 
tional area of the cellulose fibers employed in the present invention should preferably be 3 x 10'^ cm^ or more, and 
should more preferably be 5 x 10"® cm^ or more. 

[0088] The fiber cross-sectional area of the cellulose fibers can be measured in the manner described below. Spe- 
45 cifically. the cellulose fiber is sliced along a plane perpendicular to the longitudinal direction of the fiber such that the 
area of the cross section of the fiber may not change. A photograph of the cross section of the cellulose fiber is then 
taken by using an electron microscope. Thereafter, the photograph of the cross section of the cellulose fiber is set in an 
image analyzer "Avio EXCEL" (supplied by Nippon Avionics Co., Ltd.). and the cross-sectional area of the cellulose fiber 
is thereby measured. One hundred fiber cross sections are taken arbitrarily, their cross-sectional areas are measured, 
50 and the mean value of the values of the measured cross-sectional areas is taken as the fiber cross-sectional area of 
the cellulose fibers. 

[0089] In the sanitary napkin 10 shown in Rg. 1 , the absorbent member 2 further comprises an absorbent paper 2c 
comprising the crosslinked cellulose fibers. The absorbent paper 2c is preferably located at the outermost part of the 
absorbent member 2 and is preferably constituted of a permeable absorbent paper, which has a high body fluid absorp- 
55 tion and permeation rate. 

[0090] The permeable absorbent paper, which is employed in the present invention, comprises 50 to 98 parts by 
weight, preferably 70 to 98 parts by weight, of the crosslinked cellulose fibers desaibed above and 2 to 50 parts by 
weight, preferably 2 to 30 parts by weight, of thermally fusible bonding fibers, and has a basis weight of 20 to 60 g/m^, 
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preferably 20 to 50 g/m^. In the permeable absorbent paper, if the proportion of the crosslinked cellulose fibers is lower 
than 50 parts by weight, the permeation rate of the obtained permeable absoitsent paper will become insufficient. If the 
proportion of the crosslinked cellulose fibers in the permeable absorbent paper is larger than 98 parts by weight, it will 
become difficult to form a sheet of the permeable absorbent paper. Also, in the permeable absorbent paper, if the pro- 
s portion of the thermally fusible bonding fibers is lower than 2 parts by weight, the strength of the permeable absorbent 
paper will become insufficient, and it will become difficult to form a sheet of the permeable absorbent paper. If the pro- 
portion of the thermally fusible bonding fibers in the permeable absorbent paper is larger than 30 parts by weight, the 
pemieability of the pemieable absorbent paper will often become low. 

[0091] As the thermally fusible bonding fibers, it is possible to employ the fibers, which melt with heat and adhere 
10 to one another. Examples of the thermally fusible bonding fibers include polyolefin fibers, such as polyethylene fibers, 
polypropylene fibers, and polyvinyl alcohol fibers; polyester fibers, polyethylene-polypropylene composite fibers, poly- 
ethylene-polyester composite fibers, low melting point polyester-pdyester composite fibers, polyvinyl alcohol-polypro- 
pylene composite fibers, which have hydrophilic fiber surfaces, and polyvinyl alcohol-polyester composite fibers. In 
cases where the composite fibers are used, they may be of the core-sheath type or of the side-by-side type. The above- 
15 enumerated thermally fusible bonding fibers may be used along or as a mixture of two or more of them. In the present 
invention, polyvinyl alcohol fibers, polyester fibers, and the like, are preferably used as the thermally fusible bonding fib- 
ers. 

[0092] In general, the thermally fusible bonding fibers have a fiber length falling within the range of 2 to 60 mm and 
a fiber fineness falling within the range of 0.5 to 3 denier (0.55 to 3.3 dtex). 

20 [0093] No limitation is imposed on how the permeable absorbent paper is produced. For example, the wet type of 
or dry type of paper preparing process, which is ordinary candied out, may be employed. In cases where the wet type of 
paper preparing process is employed, the crosslinked cellulose fibers and the thermally fusible bonding fibers are dis- 
persed in water, other constituents are added if necessary, a slurry is thus prepared, and a paper is prepared from the 
slurry by using a paper machine. Thereafter, if necessary, the paper may be subjected to a calendering process or a 

25 crepe process. 

[0094] Examples of the other constituents, which may be added to the dispersion of the crosslinked cellulose f &)ers 
and the thermally fusible bonding fibers in water, include other pulp, such as softwood pulp, hardwood pulp, and straw 
pulp: and tenacity assisting agents, such as dialdehyde starch, sponge and carboxymethylcellulose sodium. The other 
constituents may be added In a proportion falling within the range of 0 to 20 parts by weight. 

30 [0095] The permeable absorbent paper, which has been prepared in the manner described atx>ve, shoukJ prefera- 
bly have a thickness under a load of 2.5 g/m^ falling within the range of 0.2 to 2.0 mm. If the thickness under a load of 
2.5 g/m^ of the permeable absorbent paper is smaller than 0.2 mm, the absorption and permeation spaces for tenrtpo- 
rarily absorbing the body fluki will be small and insufficient. If the thickness under a load of 2.5 g/m? of the permeable 
absorbent paper is larger than 2.0 mm. it will become difficult to achieve smooth transfer of the body fluid to the lower 

35 layer side of the permeable absorbent paper. The thickness under a load of 2.5 g/m^ of the permeable absoibent paper 
should more preferably fall within the range of 0.3 to 1 .5 mm. 

[0096] Also, in the present invention, the permeable absorbent paper should preferably have a short liquid perme- 
ation time. In particular, the permeable absorbent paper should preferably have a permeation time for 10 g of an 85 % 
by weight aqueous glycerol solution of 50 seconds or less, and should more preferably have a permeation time for 10 

40 g of an 85 % by weight aqueous glycerol solution falling within the range of 5 to 40 seconds. If the permeation time is 
longer than 50 seconds, it will become difficult for the Iqukl to be transferred quickly through the permeable absorbent 
paper, and the liquid will often remain stagnant for a long time on the surface of the permeable absorbent paper without 
being absorbed into the permeable absorbent paper. From the viewpoint of quick liquid permeation, in addition to the 
permeation time of the level described above, the permeable absorbent paper should more preferably have the thick- 

45 ness falling within the range described above. How the permeation time is measured will be described later. 

[0097] Particularly, the permeable absorbent paper Is preferably provided at the uppermost layer of the liquid reten- 
tive absorbent member which is in contact with the permeable topsheet In an absorbent article so that the permeable 
absorbent paper may exhibit its performance. In this constitution, the permeable absorbent paper is preferred to have 
a function of transferring the body fluid, such as absorbing the body fluki from the topsheet and permeating it to the llq- 

50 uid retentive absorbent member as well as permeation of the body fluid. That is, the paper is preferred not only to allow 
the body fluid to pass in a short time but to first absorb the body fluid from the topsheet. Accordingly, the permeable 
absorbent paper according to the present invention has an absorption height after 1 minute absorption of physiological 
saline by Klemm's Method is preferably 20 to 80 mm. and more preferably 30 to 70 mm, and absorption height after 10 
minutes absorption of physiological saline by Klemm's Method is preferably 30 to 120 mm. and still preferably 40 to 100 

55 mm. If the absorption height is less than 20 mm. the paper unpreferably exhibits poor capability of absorbing the body 
fluid from the topsheet causes the body fluid to remain stagnant in the topsheet to make the user to feel stickiness, or 
causes the body f lukJ to flow on the topsheet to leak. If the absorption height is more than 80 mm. the paper unprefer- 
ably exhibits insufficiency in penrieability of the permeable absorbent paper, or causes the body fluid to disperse exces- 
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sively in the uppermost layer of the liquid retentive absorbent member to othenArise leak. How the absorbent height by 
Klemm*s Method is measured will be described later. 

[0098] Most of the conventional absorbent paper sheets, which are used in absorbent articles, are prepared with a 
wet process from natural pulp such as ordinary softwood pulp. In cases where the absorbent paper is prepared with the 

5 wet process from natural pulp, when water is removed from the paper layer and the paper layer is dried during the dehy- 
dration, wet pressurization. and drying steps, very strong tightening force acts between the pulp fibers due to water 
interfacial tension and hydrogen bonding, which act between the pulp fibers. The distance between the pulp fibers 
becomes short due to the tightening force. Therefore, with the conventional absorbent paper, the liquid absorption and 
permeation become very slow. Also, with the conventional absorbent paper, the liquid absorption spaces reduce, and 

10 therefore the liquid permeability becomes low. 

[0099] On the other hand, with the permeable absorbent paper used in the present invention, because the 
crosslinked cellulose fibers are blended, the hydrogen bonding, which acts between the fibers during the wet type of 
paper preparation, can be restricted, and the tightening force acting between the fibers can thereby be weakened. As 
a result, the liquid absorption spaces can be kept targe, and the liquid flow for liquid absorption, permeation, and diffu- 

75 sion can be controlled. 

[01 00] A second embodiment of the absorbent article in accordance with the present invention, which is constituted 
as a sanitary napkin, will be desaibed hereinbelow with reference to Fig. 2. 

[0101] The same features as those in the first embodiment described above will not be described in detail herein- 
below, and the explanation with respect to the afaesaid embodiment is also applied to the second embodiment. In Fig. 

20 2. similar elements are numbered with the same reference numerals with respect to Fig. 1 . 

[0102] In a sanitary napkin 10 shown in Fig. 2. an absorbent member 2 comprises the absorbent polymer 2b 
described above, a diffusing absorbent paper 2d. which covers the absorbent polymer 2b. and the permeable absorbent 
paper 2c, which covers the front surface (i.e., the surface on the side in contact with the user's skin), the side surfaces, 
and the peripheral portions of the back surface of the diffusing absorbent paper 2d. and which constitutes the top layer 

25 of the absorbent member 2. 

[0103] The diffusing absorbent paper 2d is located in order to quickly diffuse the body fluid, which has permeated 
through the permeable absorbent paper 2c. to the entire absorbent polymer 2b and thereby to smoothly transfer the 
body fluid to the absorbent polymer 2b. Specifically, as the diffusing absorbent paper 2d. the absorbent paper having 
the composition and the physical properties described below can be utilized favorably 

30 [0104] The diffusing ak)sorbent paper, which is used in the present invention, comprises 20 to 80 parts by weight, 
preferably 30 to 70 parts by weight, of the crosslinked cellulose fibers described above. 80 to 20 parts by weight, pref- 
erably 70 to 30 parts by weight, of hydrophilic fine fibers, and 0 to 30 parts by weight, preferably 0 to 20 parts by weight, 
of thermally fusible bonding fibers, and has a basis weight of 20 to 60 g/rn^. preferably 20 to 50 g/m^. In the diffusing 
absorbent paper, if the proportion of the crosslinked cellulose fibers is lower than 20 parts by weight, or if the proportion 

35 of the hydrophilic fine fibers is higher than 80 parts by weight, strong tightening force will act between the fibers during 
the paper preparation, and the Ikiuid absorption spaces become small. Therefore, the permeation rate will become low. 
and the spaces capable of substantially diffusing the liquid will become small. Also, in the diffusing absorbent paper, if 
the proportion of the crosslinked cellulose fibers is higher than 80 parts by weight, or if the proportion of the hydrophilic 
fine f bers is lower than 20 parts by weight, the distance between the fibers will become long, and therefore the capacity 

40 for diffusing the body fluid will become insufficient. In addition, because the diffusing capacity becomes low. the body 
fluid cannot be smoothly transferred from the permeat)le absorbent paper to the diffusing absorbent paper. 
[0105] As the crosslinked cellulose fibers contained in the diffusing absorbent paper, the same aosslinked cellu- 
lose fibers as those used in the aforesaid permeable absorbent paper may be used. Alternatively, crosslinked cellulose 
fibers different from those used In the afbresaki permeable absorbent paper may be used in the diffusing absorbent 

45 paper. In the present invention, the crosslinked cellulose fibers used in the permeable absorbent paper and the 
crosslinked cellulose fibers used in the diffusing absorbent paper should preferably be of the same kind. 
[0106] As the hydrophilic fine fibers, fibers having hydrophilic fiber surfaces and large fiber surface areas can be 
used. The hydrophilic fine f bers should preferably have a degree of fiber roughness of lower than 0.2 mg/m. and should 
more preferably have a degree of f ber roughness falling within the range of 0.01 to 0.2 mg/m. Also, the hydrophilic fine 

50 fibers should preferably have a degree of fiber roundness of lower than 0.5, and should more preferably have a degree 
of fiber roundness falling within the range of 0. 1 to 0.4. Or. the hydrophilic fine fibers should preferably have a f ber sur- 
face area of 1 .0 m^/g or more, and should more preferably have a fiber surfece area falling within the range of 1 to 20 
m^/g. The hydrophilic fine fbers ordinarily have a fiber length falling within the range of 0.5 to 15 mm. 
[0107] As the hydrophilic fine fibers used in the present invention, any of fbers having the physical properties 

55 described above can be used. Examples of the hydrophilic fine fbers include cellulose fibers, such as wood pulp fibers, 
cotton fibers, and rayon fibers; and synthetic fibers having hydrophilic groups, such as acrylonitrile fibers, and polyvinyl 
alcohol fbers. Among these fbers. the wood pulp fibers are advantageous in that they are available at a low cost, and 
in that the f ber surface area can be controlled by the control of beating conditions and by candying out mercerization. 
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Examples of such wood pulp fibers include NBKP (e.g., trade name "SKEENA PRIME" supplied by Skeena Cellulose 
Co.), which has been finely beaten. LBKP (trade name "PRIME ALBERT ASPEN HARDWOOD" supplied by Weyer- 
hauser Paper), and straw pulp fibers. The above-enumerated hydrophilic fine fibers may be used alone or as a mixture 
of two ore more of them. 

5 [01 08] Also, the diffusing absoitent paper should preferably contain up to 30 parts by weight of the thermally fusible 
bonding f bers. If the proportion of the thermally fusible bonding fibers is larger than 30 parts by weight, the hydrophilic- 
ity of the diffusing absorbent paper will become low, and the liquid diffusing capacity and the liquid permeability will 
often become low. Addition of the thermally fusible bonding fibers to the diffusing absorbent paper further enhances the 
effects of stabilizing the fiber spaces in a wet state. The diffusing absorbent paper should more preferably contain up to 

10 20 parts by weight of the thermally fusible bonding fibers, and should most preferably contain 2 to 20 parts by weight of 
the thermally fusible bonding fibers. As the thermally fusible bonding fibers, the same thermally fusible bonding fibers 
as those described above with respect to the permeable absorbent paper can be used. In such cases, the thermally 
fusible bonding fibers used in the permeable absorbent paper and the thermally fusible bonding fibers used in the dif- 
fusing absorbent paper may be of the same kind or may be of different kinds. In the present Invention, the thermally fusi- 

75 ble bonding fibers used in the permeable absorbent paper and the thermally fusible bonding fibers used In the diffusing 
absorbent paper should preferably be of the same kind. 

[0109] No limitation Is Imposed on how the diffusing absorbent paper Is produced. For example, the wet type of or 
dry type of paper preparing process, which is ordinary carried out, may be employed. In cases where the wet type of 
paper preparing process is employed, the crosslinked cellulose fibers, hydrophilic fine fibers, and the thermally fusible 
20 bonding fibers are disposed in water, other constituents are added if necessary, a slurry is thus prepared, and a paper 
is prepared from the slun-y by using a paper machine. Thereafter, if necessary, the paper may be subjected to a calen- 
dering process or a crepe process. 

[01 1 0] Examples of the other constituents, which may be added to the dispersion of the aosslinked cellulose f bers, 
include other pulps such as softwood kraft pulp, hardwood kraft pulp and straw pulp, and strong assistant agents such 
25 as dialdehyde starch, sponge and carboxymethyl cellulose sodium saK. The other constituents may be added in a pro- 
portion falling within the range of 0 to 20 parts by weight. 

[0111] The diffusing absorbent paper, which has been prepared in the manner described above, should preferably 
have a thickness under a load of 2.5 g/m^ falling within the range of 0.2 to 0.8 mm. If the thickness under a load of 2.5 
g/m^ of the diffusing absorbent paper Is smaller than 0.2 mm. the spaces for diffusing the body f lukJ will be small and 
30 the diffusing capacity will become insufficient. If the thickness under a load of 2.5 g/m^ of the diffusing absorbent paper 
is larger than 0.8 mm, it will become difficult to achieve transfer of the body fluid to the absorbent polymer due to the 
excessive thickness. The thickness under a load of 2.5 g/m^ of the diffusing absorbent paper shoukU more preferably 
fall within the range of 0.3 to 0.6 mm. 

[01 1 2] In the present invention, the diffusing absorbent paper is required to have the functions for quickly diffusing 

35 the liquid over a wide area Therefore, the diffusing absorbent paper should preferably have an absorption height after 
1 minute absorption of physiological saline by Klemm's Method of 50 mm or more, and an absorption height after 10 
minutes absorption of physiological saline by Klemm's Method of 100 mm or more. If these absorption heights by 
Klemm's Method are lower than the defined values, the liquid diffusing capacity will become low. The diffusing absorb- 
ent paper should more preferably have an absorption height after 1 minute absorption of physiological saline by 

40 Klemm*s Method falling within the range of 60 to 120 mm. Also, the diffusing absorbent paper should more preferably 
have an absorption height after 10 minutes absorption of physiological saline by Klemm*s Method falling within the 
range of 120 to 300 mm. How the absorption height by Klemm's Method is measured wilt be described later. 
[01 1 3] As described above, the it is necessary for the diffusing absorbent paper to have the function for quickly dif- 
fusing the liquid. In addition, the diffusing absorbent paper should exhibit a high liquid absorption rate. Specifically, the 

45 diffusing absorbent paper should preferably have a permeation time for 10 g of an 85 % by weight aqueous glycerol 
solution of 1 00 seconds or less, and should more preferably have a permeation time for 1 0 g of an 85 % by weight aque- 
ous glycerol solution falling within tiie range of 10 to 80 seconds. The diffusing absorbent paper having such character- 
istics can exhibit particularly excellent performance with respect to the liquid diffusion and absorption. 
[01 14] A third embodiment of a sanitary napkin in accordance with the present Invention, will be described herein- 

50 below with reference to Fig. 3. 

[0115] The same features as those in the first embodiment described above will not be described in detail herein- 
below, and the explanation with respect to the aforesaid embodiment Is also applied to the third embodiment. In Fig. 3. 
similar elements are numbered with the same reference numerals with respect to Rg. 1 . 

[01 16] In a sanitary napkin 1 0 shown in Fig. 3, an absorbent member 2 comprises a plurality of (in tills case, three) 
55 sheets of the diffusing absorbent paper 2d. which sandwich the absorbent polymer 2b tiierebetween. Thus particles of 
the absorbent polymer 2b are spread between the diffusing at>sorbent papers. The entire sur^ces of the combination 
of the absorbent polymer 2b and the sheets of the diffusing absorbent paper 2d are covered with the permeable absorb- 
ent paper 2c. In this manner, the absorbent polymer 2b, the sheets of the diffusing absorbent paper 2d, and tiie perme- 
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able absorbent paper 2c are combined with one anotiier into a unitary body. 

[0117] As described above with reference to the second and third embodiments, no limitation is imposed on how 
the absorbent polymer 2b and the diffusing absorbent paper 2d, which has a high diffusing capacity and a high perme- 
ability, are combined with each other. 
5 [0118] A fourth embodiment of a sanitary napkin in accordance with the present invention, will be described here- 
inbelow with reference to Figures 4 and 5. 

[0119] The same features as those in the first embodiment described above will not be described in detail herein- 
below, and the explanation with respect to the aforesaid embodiment is also applied to the fourth embodiment. In Fig- 
ures 4 and 5, similar elements are numbered with the same reference numerals with respect to Fig. 1 . 
10 [0120] In a sanitary napkin 10 shown in Fig. 4, an absorbent member 2 comprises the absorbent polymer 2b and 
a composite absorbent paper 2f, which includes and covers the absorbent polymer 2b. 

[0121] As illustrated in Fig. 5, the composite absorbent paper 2f comprises the permeable absorbent paper 2c 
described above and the diffusing absorbent paper 2d described above, which are combined with each other into a uni- 
tary body The composite absorbent paper 2f includes and covers the absorbent polymer 2b such that the side of the 
75 diffusing absorbent paper 2d may come into contact with the absorbent polymer 2b. 

[01 22] No limitation is imposed on how the permeable absorbent paper and the diffusing absorbent paper are com- 
bined with each other into a unitary body 

[0123] For example, the permeable absorbent paper and the diffusing absorbent paper may be overlaid one upon 
the other, may then be passed between a pair of embossing rolls, and may thereby be combined with each other into a 

20 unitary body Alternatively, the permeable absorbent paper and the diffusing absorbent paper may be combined 
together by using an adhesive agent or a pressure sensitive adhesive, typically a hot melt, or the like. In the present 
invention, a method should preferably be employed wherein the permeable absorbent paper and the diffusing absorb- 
ent paper are prepared with a wet type of paper preparing process and successively combined together in the paper 
preparing step. With such a method, the fibers of the permeable absorbent paper and the fibers of the diffusing absorb- 

25 ent paper interlock with each other more tightly such that the liquid can be transferred smoothly therebetween. 

[0124] As an example of the method for combining the permeable absorbent paper and the diffusing absorbent 
paper in the paper preparing step, a slurry for the formation of the permeable absorbent paper is fed to a paper 
machine, and a paper layer is formed on a wire. Also, a slurry for the formation of the diffusing absorbent paper is Inde- 
pendently fed to a different paper machine, and a paper layer is formed on wires. The two paper layers are then taken 

30 up from the wires, overlaid one upon the other, pressed, dehydrated, and dried. In this manner, the composite absorb- 
ent paper comprising the permeable absorbent paper and the diffusing absorbent paper, which have been combined 
with each other into a unitary body, can be obtained. 

[0125] As a different example of the method for combining the permeable absorbent paper and the diffusing 
absorbent paper in the paper preparing step, a slurry for the formation of the permeable absorbent paper and a slurry 
35 for the formation of the diffusing absorbent paper are fed simultaneously from two rows of paper preparing nozzles onto 
a wire, and two paper layers overlaid one upon the other are thereby formed. The paper layers are then taken up from 
a wire, pressed, dehydrated, and dried. In this manner, the composite absort>ent paper corrprising the permeable 
absorbent paper and the diffusing absorbent paper, which have been combined with each other into a unitary body, can 
be obtained. 

40 [0126] In the manner described above, the permeable absorbent paper and the diffusing absorbent paper are com- 
bined with each other into a unitary body Therefore, the body fluid does not remain stagnant between the two absorb- 
ent paper sheets, can be smoothly guided to the absorbent polymer, and can thereby be immobilized reliably 
Specifically, if the two absorbent paper sheets are separated from each other, the body fluid will remain stagnant 
between the two absorbent paper sheets and cannot be transferred to the absorbent polymer. However, as illustrated 

45 in Fig. 4. in cases where the composite absorbent paper, which comprises the permeable absorbent paper and the dif- 
fusing absorbent paper combined with each other into a unitary body, Is combined with the absorbent polymer, the body 
fluid having been absorbed by the permeable absorbent paper and having permeated through it can be smoothly 
absorbed Into the region inside of the absorbent member without remaining stagnant between the absorbent paper 
sheets. Also, the body fluid can be diffused by the diffusing absorbent paper over the entire absorbent member and can 

50 thus be perfectly immobilized by the absorbent polymer. 

[01 27] Also, in cases where the composite absorbent paper constituted in the manner described above is used, the 
absorbent member can be constituted of only the single sheet of absorbent paper and the absorbent polymer. There- 
fore, the absorbent member, which has a high absorbency and is very thin, can be obtained very easily. 
[0128] A fifth embodiment of a sanitary napkin in accordance with the present invention, will be described herein- 

55 below with reference to Rgures 6 and 7. 

[0129] The same features as those in the first embodiment described above will not be described in detail herein- 
betow. and the explanation with respect to the aforesaid entbodiment is also applied to the fifth embodiment. In Figures 
6 and 7. similar elements are numbered with the same reference numerals with respect to Fig. 1 . 
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[0130] tn a sanitary napkin 10 shown in Fig. 6. an absorbent nfiember 2 comprises the absorbent polymer 2b and 
a composite absorbent paper 2g, which includes the absorbent polymer 2b. 

[0131] As illustrated in Fig. 7, the composite absorbent paper 2g comprises the permeable absorbent paper 2c 
desaibed above, the diffusing absorbent paper 2d described above, and a polymer dispersing paper 2e, which are 
5 combined with one another in this order into a unitary body The composite absorbent paper 2g includes and covers the 
absorbent polymer 2b such that the side of the polymer dispersing paper 2e may come into contact with the absorbent 
polymer 2b. 

[01 32] The polymer dispersing paper 2e serves to prevent the particles of the absorbent polymer from agglomerat- 
ing even when a large amount of the absorbent polymer is applied to the composite absorbent paper to form a unitary 
10 body as shown in Fig. 6. Therefore, with the polymer dispersing paper 2e. the gel blocking phenomenon of the absorb- 
ent polymer can be restricted more efficiently, and the liquid passing performance between the particles of the absorb- 
ent polymer can be improved even further. 

[0133] The polymer dispersing paper should preferably be constituted primarily of the aforesaid crosslinked cellu- 
lose fibers, which do not undergo permanent set in fetigue even when being wetted, and shouki preferably has a low 

IS density and fuzz such that the absorbent polymer can be embedded. Spedfically, the polymer dispersing paper should 
preferably contain 70 to 100 parts by weight, more preferably 80 to 100 parts by weight, of the aforesaid crosslinked 
cellulose fibers and 0 to 30 parts by weight, more preferably 0 to 20 parts by weight, of the thermally fusible bonding 
fibers. Also, the polymer dispersing paper should preferably has a basis weight telling within the range of 1 0 to 50 g/m^, 
and should more preferably has a basis weight falling within the range of 1 0 to 30 g/m^. 

20 [0134] As the crosslinked cellulose fibers contained in the polymer disposing paper, the same crosslinked cellu- 
lose fibers as those used in the aforesaid permeable absorbent paper and the aforesaid diffusing absorbent paper may 
be used. In such cases, the crosslinked cellulose fibers used in the polymer dispersing paper, the aosslinked cellulose 
fibers used in the permeable at>sorbent paper, and the crosslinked cellulose fibers used in the diffusing absorbent paper 
may be of the same kind or may be of different kinds. Also, the crosslinked cellulose fibers used in the two of these three 

25 components may be of the same kind, and a different kind of crosslinked cellulose fibers may be used in the remaining 
component. In the present invention, the crosslinked cellulose fibers used in the three components should preferably 
be of the same kind. 

[01 35] In addition to the aforesaid crosslinked cellulose fibers, the polymer dispersing paper should preferably also 
contain up to 30 parts by weight of thermally fusible bonding fibers. The use of the thermally fusible bonding fibers in 

30 the polymer dispersing paper has the effects of even further stabilizing the distance between fibers in a wet state. The 
polymer dispersing paper should more preferably contain up to 20 parts by weight of the thermally fusible bonding fib- 
ers, and should most preferably contain 2 to 20 parts by weight of the thermally fusible bonding fibers. As the thermally 
fusible bonding fibers, the same thermally fusible bonding fibers as those described above with respect to the permea- 
ble absorbent paper and the diffusing absorbent paper can be used. In such cases, the thermally fusible bonding fibers 

35 used in the polymer dispersing paper, the thermally fusible bonding fibers used in the permeable absorbent paper, and 
the thermally fusible bonding fibers used in the diffusing absorbent paper may be of the same kind or may be of different 
kinds. Also, the thermally fusible bonding fibers used in the two of these three components may be of the same kind, 
and a different kind of thermally fusible bonding fibers may be used in the remaining component. In the present inven- 
tion, the thermally fusible bonding fibers used in the three components should preferably be of the same kind. 

40 [0136] No limitation is Imposed on how the polymer dispersing paper is produced. For exanple, the wet type of or 
dry type of paper preparing process, which is ordinary carried out, may be employed. In cases where the wet type of 
paper preparing process is employed, the crosslinked cellulose fibers and, if necessary, the thermally fusible bonding 
fibers are dispersed in water, other constituents are added if necessary, a slun'y is thus prepared, and a paper is pre- 
pared from the slurry by using a paper machine. Thereafter, if necessary, the paper may be subjected to a calendering 

45 process or a crepe process. 

[01 37] Examples of the other constituents, which may be added to the dispersion of the crosslinked cellulose fibers 
and, if necessary the thermally fusible bonding fibers in water, include other pulps such as softwood kraft pulp, hard- 
wood kraft pulp and straw pulps, and strong assistant agent such as diaidehyde starch, sponge and cartx>xymethylcet- 
lulose sodium. The other constituents may be added in a proportion falling within the range of 0 to 20 parts by weight. 

so [0138] The polymer dispersing paper, which has been prepared in the manner described above, should preferably 
have a thickness under a load of 2.5 g/m^ falling within the range of 0.2 to 1 .0 mm. If the thickness under a load of 2.5 
g/m^ of the polymer dispersing paper is smaller than 0.2 mm, the effects of dispersing the polymer will become insuffi- 
cient. If the thickness under a load of 2.5 g/m^ of the polymer dispersing paper is larger than 1.0 mm, the absorbent 
article cannot be kept very thin due to the excessive thickness of the polymer dispersing paper. The thickness under a 

55 toad of 2.5 g/m^ of the polymer dispersing paper should more preferably fall within the range of 0.2 to 0.6 mm. 

[0139] In order to produce the composite absori^ent paper, which is provided with the permeable absorisent paper, 
the diffusing absorbent paper, and the polymer dispersing paper, the aforesaid method for producing the composite 
absori^ent paper, which is provided with the permeable absorbent paper and the diffusing absorbent paper, may be 
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used. 

[0140] In the present invention, it is particularly advantageous to use the absorbent member 2 having the configu- 
ration shown in Rg. 6 because the sanitary napkin having good absorption performance even under the conditions of 
large excretion amounts can be obtained. 
5 [0141 ] A sixth embodiment of a sanitary napkin in accordance with the present invention, will be described herein- 
below with reference to Rg. 8. 

[0142] TTie same features as those in the first embodiment described above will not be described in detail herein- 
below. and the explanation with respect to the aforesaid embodiment is aiso applied to the sixth embodiment, in Rg. S, 
similar elements are numbered with the same reference numerals with respect to Rg. 1 . 

10 [0143] With reference to Rg. 8. a sanitary napkin 1 0 is provided with an absorbent member 2. The absorbent mem- 
ber 2 has a centrifugal retentive capacity with respect to pseudo-blood, which is measured after equilibrium absorption 
swelling with the pseudo-blood, of 30 g or more, preferably falling within the range of 40 to 150 g. Also, the absorbent 
member 2 has a permeation rate with respect to pseudo-blood of 50 ml/minute or more, preferably falling within the 
range of 60 to 300 ml/minute, the permeation rate being measured by securing an absorbent member, which has a 

75 thickness of 0.5 to 5 mm, to an end of a cylinder having a cross-sectional area of 10 cm^ (inner diameter: 35.8 mm), 
allowing the absorbent member to swell with pseudo-blood until the swelling reaches equilibrium, and thereafter caus- 
ing pseudo-blood to permeate through the absorbent member. 

[0144] The thickness of the absorbent member when being secured to the end of the cylinder depends on the tiiick- 
ness and composition of the absorbent member to be measured. However, the absorbent member is secured to the end 
20 of the cylinder such that the pseudo-blood may not leak from the side surface of the absorbent member. At the time of 
measurement, the clearance at the circumference of the cylinder is reduced little by little until no pseudo43lood oozes 
out from the side surfece of the absorbent member, the absorbent member is then secured such that it ntay have the 
aforesaid thickness, and thereafter the permeation rate is measured. 

[0145] If the centrifugal retentive capacity of the absorbent member 2 with respect to pseudo-blood is lower than 30 
2S g. inhibition of ref low of the liquid from the absorbent member 2 to the surface and inhibitbn of liquid leakage under the 
conditions of large absorption amounts will become insuffident. Also, if the permeation rate of the absorbent member 
2 with respect to pseudo-blood is lower than 50 ml/minute, the blood passing performance will become bad and, in par- 
ticular, the reabsorption characteristics under the conditions of repeated excretion will become very bad. 
[0146] TTie centrifugal retentive capacity of the absorbent member 2 with respect to pseudo-blood represents the 
30 amount of blood perfectly immobilized in (or secured to] the absorbent member 2. In order for the centrifugal retentive 
capadty of the absorbent member 2 with respect to pseudo-blood to be measured, the absorbent member is impreg- 
nated with the pseudo-blood and caused to sufficiently absorb and swell with the pseudo-blood (by being left to stand 
for 30 minutes). Thereafter, the absorbent member is centrifuged in order to separate the pseudo-blood, which has not 
been secured to the absorbent member, (i.e. the pseudo-blood which returns to the surface due to pressurization, or 
35 the like) from the absorbent member. At this time, the amount of the pseudo-blood retained by the absorbent member 
Is measured. 

[0147] As described above, it is the essential requirement for the absorbent member 2 to have both the high cen- 
trifugal retentive capacity with respect to pseudo-blood and the high permeation rate with respect to pseudo-blood after 
absorption of the pseudo-blood. If the absorbent member 2 has only either one of the high centrifugal retentive capadty 

40 and the high permeation rate, the desired effects of the present invention cannot be obtained. 

[0148] In order that the absorbent member 2 may reliably infvrobilize blood and may prevent it from leaking even 
under the conditions of long-time use and large absorption amounts, it is important how the absorbent polymer can per- 
fectly absorb and retain blood, in addition to the absorption of blood into physical spaces of pulp, or the like. Therefore, 
as for the absorption capacity of the absorbent member for immobilizing blood, not the apparent amount absorption into 

45 the fiber spaces of pulp, paper, or the like, but the substantial absorption and retention amount of the absorbent polymer 
is an important parameter. 

[0149] Accordingly, in the present invention, the absorption and retention amount of the absorbent polymer 2 is 
evaluated in terms of the centrifugal retentive capacity with respect to pseudo-blood, which represents the amount of 
blood capable of being perfectly secured to the absorbent member. 

50 [01 50] Enhancement of the centrifugal retentive capacity can be achieved by increasing the amount of the absorb- 
ent polymer used. However, heretofore, when the amount of the absorbent polymer used is increased until a desired 
level of the centrifugal retentive capadty is obtained, problems have occunred in that the density of the polymer particles 
becomes very high. As a result, the spaces among the polymer particles are lost due to swelling with blood, and the 
blood absoibency during reabsorption becomes markedly low. 

55 [01 51 ] Further, even if the centrifugal retentive capacity of the entire absorbent member is improved by increasing 
the amount of the absorbent polymer used, the effects of the high absorbency of the entire polymer cannot been utilized 
efficiently due to the decrease in the reabsorption performance (or the blood passing performance) after the blood 
absorption. Therefore, heretofore, the enhancement of the absorption performance under the conditions of high 
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absorption amount has been limited. 

[01 52] Specifically, heretofore, it has been impossible to improve both the centrifugal retentive capacity with respect 
to blood and the blood permeation rate (or the blood passing performance) after absorption and swelling with blood. 
Even if the centrifugal retentive capacity with respect to blood was 30 g or higher, the blood permeation rate after 
5 absorption and swelling with blood could not heretofore been kept at 50 mt/minute or higher, and the blood passing per- 
formance after absorption of blood was thus Insufficient. Accordingly, the reabsorption rate could not be kept high, and 
leakage occurred before the polymer reabsorbed blood. 

[0153] In the present invention, as the absorbent member 2. the absorbent member having both a high centrifugal 
retentive capacity with respect to blood and a high blood permeation rate after absorption of blood is used. Therefore, 
10 the absorbent member 2 employed in the present invention has the effects of undergoing little leakage even under the 
conditions of high absorption amounts, which effects could not be obtained in the past. 

[0154] As illustrated in Fig. 8, the absorbent member 2 comprises the permeable absorbent paper 2c. which is 
located at the outermost part, the absorbent polymer 2b, and the diffusing absorbent paper 2d, which is located more 
inward than the permeable absorbent paper 2c and includes and covers the absorbent polymer 2b. 

15 [01 55] Insofar as the absorbent member 2 has both the aforesaid high centrifugal retentive capacity with respect to 
blood and the aforesaid high blood permeation rate after absorption of blood, no limitation is imposed on the configura- 
tion of the absorbent member 2. However, in order to more reliably achieve such physical properties, the absorbent 
member 2 should preferably be provided with the absorbent polymer 2b. The absorbent polymer 2b should preferably 
have a centrifugal retentive capacity with respect to pseudo-blood, which is measured after equilibrium absorption 

20 swelling with tiie pseudo-blood, of 20 g/g or more. Also, the absorbent polymer 2b has a permeation rate with respect 
to pseudo-blood of 1 ml/minute or more. The permeation rate is measured by introducing 0.05 g of the absorbent poly- 
mer 2b into a cylinder having a cross-sectional area of 0.785 cm^ (inner diameter: 10 mm), allowing the absorbent pol- 
ymer 2b to swell with pseudo-blood, and thereafter causing the pseudo-bkxxJ to permeate through the absorbent 
polymer 2b. 

25 [01 56] If the centrifugal retentive capacity of the absorberrt polymer 2b witii respect to pseudo-blood is lower than 
20 g/g, a high capacity for absorbing and retaining a fluid cannot be obtained. Also, if the permeation rate of the absorb- 
ent polymer 2b with respect to pseudo-blood is lower tiian 1.0 ml/minute, the body fluid passing performance of the 
absorbent polymer 2b after absorbing the liquid will become bad. and the high absorbency of the absorbent polymer 2b 
cannot be utilized efficientiy. 

30 [01 57] Insofar as the aforesaid requirements for the physical properties are satisfied, no limitation is imposed on the 
composition of and the producing process for the absorbent polymer 2b. However, the absorbent polymer 2b should 
preferably be constituted of crosslinked polyacrylates having a high molecular weight, which can absorb and retain a 
large amount of liquid by means of the ionic osmotic pressure such that the absorbed fluid may not leak out even under 
pressurized conditions. In particular, the absorbent polymer 2b should preferably have tiie absorption functions such 

35 that the polymer can quickly absorb the body fluid from a sheet provided with fine spaces, such that the surface of the 
polymer can be kept in a dry state after the polymer has absorbed the body fluid and have been swollen, and such that 
the polymer may not obstruct the transfer of a body fluid which Is excreted later. 

[0158] Also, as described above witii respect to the first embodiment, if the absort^nt polymer has a uniform 
crosslinked structure, the absorbing functions described above cannot easily be obtained. Therefore, the absorbent pol- 
40 ymer should preferably be provided witii a crosslinking density gradient. 

[0159] In order to impart a aosslinking density gradient to the absorbent polymer, one of various processes 
described above with respect to the first embodiment may be employed. 

[01 60] As described above with respect to the first embodiment, the particles of the absorbent polymer should pref- 
erably have an aspherical shape, and the degree of shape in^egularity P of the particles of the absorbent polymer should 
45 preferably be 1.2 or more. Therefore, tiie sanitary napkin as the sixth embodiment of tiie absorbent article in accord- 
ance with the present invention should preferably be modified as shown in Fig. 9. 

[01 61 ] In cases where the particles of tiie absorbent polymer have an aspherical shape, the spaces among the par- 
ticles can be prevented from decreasing due to rearrangement of the particles and dose contact of the particles with 
one anotiier when the absorbent polymer absorbs the body fluid and is thereby swollen. Also, if the degree of shape 

50 in'egularity P of the particles of the absorbent polymer Is lower tiian 1 .2, the irregularity value of the unevenness of the 
surfaces of the particles of the absorbent polymer, which has been swollen, will become Insufficient. As a result, tiie 
spaces cannot be kept among tiie particles of the absorbent polymer, which has been swollen, and tiie problems will 
occur in that tiie liquid passing performance between the particles becomes bad. Therefore, tiie degree of shape irreg- 
ularity P of the particles of the absorbent polymer should preferably be 1.2 or more. 

55 [0162] The amount of the absorbent polymer used should preferably fall within tiie range of 20 to 80% by weight, 
based on the total weight of tiie absorbent member, and should more preferably fall within the range of 30 to 60% by 
weight, based on tiie total weight of tiie absorbent member. Also, the absorbent polymer should be preferably spread 
at an amount of falling witiiin tiie range of 100 to 500 g per 1 m^, and more preferably falling within tiie range of 100 to 
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300 g per 1 m^, 

[0163] Specifically, the amount of the absorbent polymer used should preferably lall within the range of 1 to 5 g in 
an ordinary absorbent article, and should more preferably M within the range of 1 to 3 g in an ordinary absorbent arti- 
cle. 

5 [0164] If the amount of the absorbent polymer used per ordinary absorbent article is smaller than 1 g (or the weight 
proportion thereof is lower than 20% by weight, based on the total weight of the ordinary absorbent article), or if the 
absorbent polymer is spread at an amount of less than 1 00 g per 1 m^ absorbent member, the capacity for immobilizing 
the body fluid under the conditions of large excretion amounts will become insufficient. Also, if the amount of the absorb- 
ent polymer used per ordinary absorbent article is larger than 5 g (or the weight proportion thereof is higher than 80% 

10 by weight, based on the total weight of the ordinary absorbent article), or if the absorbent polymer is spread at an 
amount of more than 500 g per 1 m^ absorbent member, it will become difficult for the absorbent polymer to be perfectly 
secured in the absorbent member. 

[0165] During the production of an absorbent member, particularly during the production of an absorbent member 
fbr absorbing a highly viscous body fluid such as blood, it is important to design the absorption spaces, in which the 

75 body fluid is to be temporarily stored in the absorbent member and which are constituted by paper, pulp fibers, or the 
like. Specifically, with an absorbent member, which mainly comprises a fluff pulp sheet constituted of ordinary softwood 
pulp, as in the conventional absorbent article, even if the absorbent polymer described above is used, the absorption 
rate becomes tow and liquid leakage is caused to occur due to the twist and permanent set in fatigue, which occur with 
the pulp, before the absorbency function of the absorbent polymer works to the highest extent. 

20 [01 66] In particular, the absorbent member 2 should preferably contain bulky cellulose fibers and the absort>ent pol- 
ymer. In such cases, the absorbent member having a high absorbency can be obtained more reliably The bulky cellu- 
lose fibers should preferably have the degree of fiber roughness of 0.3 mg/m or more (or a fiber cross-sectional area of 
3.0 X 1 0'^ cm^ or more) and, at the same time, have the degree of fiber roundness of 0.5 or more. Alternatively, the bulky 
cellulose fibers should preferably have the degree of fiber roughness of 0.3 mg/m or more (or a fiber cross-sectional 

25 area of 5.0 x 10'^ cm^ or more), or have a three-dimensional fiber shape. The way how the degree of fiber roundness 
is measured, and the like, will be described later. 

[0167] The three-dimensional fiber shape may be a torsion shape, a crimped shape, a bent shape, or the like. 
[0168] The bulky cellulose fibers may be directly mixed with the absorbent polymer in order to constitute the 
absorbent member. Alternatively, an absorbent paper may be prepared with a wet type of paper preparing process from 

30 the bulky cellulose fibers and may then be used to constitute the absorbent member. 

[0169] As the bulky cellulose fibers, the crosslinked cellulose fibers described above is preferably used which is 
obtainable from an intramolecular and/or intermolecular crosslinking of said cellulose fibers such that the bulky struc- 
ture can be kept even in a set state, and which have an improved modulus of elasticity in the wet state. 
[0170] As the cellulose fibers, it is possible to use any of natural cellulose fibers, such as wood pulp or cotton, and 

35 regenerated cellulose fibers, such as rayon and cupra, which satisfy the requirements desaibed above. These kinds of 
cellulose fibers may be used alone or as a mixture of two or more of them. Among these kinds of cellulose fibers, it is 
advantageous to use the regenerated cellulose fibers, the fiber aoss-sectional area and the fiber cross-sectional shape 
of which can be controlled freely, the mercerized pulp fibers, the fiber cross section of which has been swollen and 
enlarged, and the cellulose fibers, which are obtained by crosslinking these fibers. 

40 [0171 ] As the crosslinking agents used in order to crosslink the cellulose fibers, the crosslinking agents described 
above with respect to the first embodiment can be employed. 

[0172] As described above, the absorbent members 2 shown in Figures 8 and 9 are further provided with the per- 
meable absorbent paper 2c. which has a high permeability and quickly absorbs and transmits blood to the side opposite 
to the side of the Ik^ukl permeable topsheet 1 in contact with the user's skin. i.e. to the outermost part of the absorbent 
45 member 2. The permeable absorbent paper 2c shoukJ preferably have the controlled spread characteristics (i.e., the 
controlled diffusing characteristics). 

[0173] The permeable absorbent paper 2c. which is located at the outermost part of the absorbent member 2. 
should preferably contain 50 to 98 parts by weight of the aforesaid bulky cellulose fibers, and 2 to 30 parts by weight of 
the thermally fusible bonding fibers. Also, the permeable absorbent paper 2c should preferably have an absorption 
50 height after 1 minute absorption of physiological saline by Ktemm's Method falling within the range of 20 to 80 mm, and 
an absorption height after 10 minutes absorption of physiological saline by Klemm's Method falling within the range of 
30 to 100 mm. Further, the permeable absorbent paper 2c shouki preferably have a permeation time fbrlO g of an 85 
% by weight aqueous glycerol solution of 50 seconds or less. 

[0174] As the thermally fusible bonding fibers, the same thermally fusible bonding fibers as those described above 
55 with respect to the first embodiment may be used. 

[0175] The proportion of the thermally fusible bonding fibers with respect to the total weight of the permeable 
absorbent paper 2c should preferably fall within the range of 2 to 30 parts by weight, and should more preferably fall 
within the range of 2 to 20 parts by weight. If the proportion of the thermally fusible bonding fibers with respect to the 
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total weight of the permeable absorbent paper 2c Is higher than 30 parts by weight, the permeability of the permeable 
absorbent paper 2c will often become low. 

[01 76] The absorbent member 2 is also provided with the diffusing absorbent paper 2d, which is located on the side 
more inward than the permeable absorbent paper 2c located at the outermost part of the absorbent member 2, and 

5 which includes and covers the absorbent polymer 2b. The diffusing absorbent paper 2d should preferably have a high 
diffusing capacity and a high permeability so that the body fluid having permeated through the absorbent paper 2c can 
be quickly diffused to the entire absorbent polymer 2b and can then be smoothly transferred to the polymer. Specifically, 
the diffusing absorbent paper 2d should preferably have the composition and the physical properties described below. 
[0177] Specifically, the diffusing absorbent paper 2d should preferably comprises 20 to 80 parts by weight of the 

10 bulky cellulose fibers, 80 to 20 parts by weight of hydrophilic fine fibers, and 0 to 30 parts by weight of thermally fusible 
bonding fibers. Also, the diffusing absorbent paper 2d should preferably have an absorption height after 1 minute 
absorption of physiological saline by Klemm's Method of 50 mm or more, and an absorption height after 10 minutes 
absorption of physiological saline by Klemm's Method of 100 mm or more. Further, the diffusing absorbent paper 2d 
shoukJ preferably have a permeation time for 10 g of an 85 % by weight aqueous glycerol solution of 100 seconds or 

IS less. 

[01 78] The bulky cellulose fibers contained in the diffusing absorbent paper 2d should preferably be the pulp fibers 
obtained by crosslinking the mercerized pulp fibers, which have the degree of fiber roughness of 0.3 mg/m or more (or 
a fiber cross-sectional area of 3.0 x 1 0'^ cm^ or more) and, at the same time, have the degree of fiber roundness of 0.5 
or more. 

20 [0179] As the hydrophilic fine fibers, the same hydrophilic fine fibers as those described above with respect to the 
first embodiment may be employed. 

[0180] A seventh embodiment of a sanitary napkin in accordance with the present invention, will be described here- 
inbelow with reference to Fig. 10. The same features as those in the first emlKxJiment described above will not be 
described in detail hereinbelow, and the explanation with respect to the aforesaid embodiment is also applied to the 
25 seventh embodiment. In Fig. 1 0. similar elements are numbered with the same reference numerals with respect to Fig. 
1. 

[0181] An absorbent member 2 shown in Fig. 10 comprises a plurality of (in this case, three) sheets of the diffusing 
absorbent paper 2d, which are overlaid one upon another, and the particles of the absorbent polymer 2b, which are 
spread between the sheets of the diffusing absorbent paper 2d. In this manner, the diffusing absorbent paper 2d and 

30 the absorbent polymer 2b are alternately overlaid one upon the other. The combination of the absorbent polymer 2b 
and the sheets of the diffusing absorbent paper 2d are included and covered with the permeable absorbent paper 2c. 
In this manner, the absorbent polymer 2b, the sheets of the diffusing absorbent paper 2d. and the permeable absorbent 
paper 2c are combined with one another into a unitary body The particles of the absorbent polymer 2b shoukj jsrefer- 
ably have an irregular, aspherical shape as shown in Fig. 1 1 . 

35 [0182] An eighth embodiment of a sanitary napkin in accordance with the present invention, will be described here- 
inbelow with reference to Fig. 12. The same features as those in the first embodiment described above will not be 
desaibed in detail hereinbelow, and the explanation with respect to the aforesaid embodiment is also applied to the 
eighth embodiment. In Fig. 12, similar elements are numbered with the same reference numerals with respect to Fig. 1 . 
[0183] An absorbent member 2 shown in Fig. 1 2 comprises the absorbent polymer 2b and a fluff pulp 2h, which are 

40 mixed with each other. The fluff pulp 2h may be constituted of conventional softwood pulp. However, in order that the 
spaces among the polymer particles in a wet state can be kept stable, i.e. in order that the blood permeability may be 
kept good, the fluff pulp 2h should preferably be constituted of the pulp fibers obtained by aosslinking the bulky pulp 
fibers, particularly the mercerized pulp fibers, which have the degree of fiber roughness of 0.3 mg/m or more (or a fiber 
cross-sectional area of 3.0 x 10'^ cm^ or more) and, at the same time, have the degree of fiber roundness of 0.5 or 

45 more. The mercerized pulp fibers, which have thus been crosslinked, have an improved modulus of elasticity in the wet 
state. Also, the particles of the absorbent polymer 2b should preferably have an in-egular, aspherical shape as shown 
in Fig. 13. 

[0184] As described above, the sanitary napkin in accordance with the present invention restricts ref tow of the liquid 
from the absorbent member to the surface and liquid leakage even when it is put on and used for a long period of time 
50 or even when it is used under the conditions of violent motion, and which has a high absorbency and a high comforta- 
bleness. Thus the absorbent article in accordance with the present invention is advantageous over the conventional 
absorbent article. 

[0185] Specifically the fibers constituting the absorbent member do not undergo the twist and permanent set in 
fatigue even when they absorb the body fluid, and the absorbent member can thus exhibit a high reabsorption rate. 
55 Also, the absorbent polymer exhibits its absorption performance to the highest possible extent without suffering from an 
absorption obstruction. Therefore, even under the conditions of longtime use and large amounts of excretion, most of 
the excreted body fluid can be immobilized by the polymer, and the absorbent article exhibits little reftow of the body 
fluid from the absorbent member to the surface of the absorbent article and little leakage. 
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[0186] More specifically, the sanitary napkin In accordance with the present invention is provided with the absorbent 
member comprising the crosslinked cellulose f ibers, which do not undergo the twist and permanent set in fatigue even 
when absorting the body fluid and which exhibit little swelling in a wet state, and the absorbent polymer, which has both 
the high body liquid retentive capacity and the high permeation rate. Therefore, even when the body fluid is excreted 
repeatedly, the absorption spaces of the crosslinked cellulose fibers for temporarily storing the body fluid are not lost 
and are kept stable, and the reabsorption rate can thereby be kept high. Also, the absorbent polymer for holding the 
body fluid does not undergo the gel blocking phenomenon and can smoothly transfer the body fluid to the other part of 
the absorbent polymer. A large amount of the body fluid can thus be reliably immobilized by the polymer, and little leak- 
age from the absorbent article occurs even under the conditions of large amounts of excretion. Such features could not 
be obtained with the conventional absorbent article. 

[0187] In cases where the absorbent member is constituted by combining the specific absorbent polymer, which 
has a high absorbency and a high permeability, and the absorbent paper comprising the crosslinked cellulose fibers, 
particularly the composite absorbent paper, which has both the permeability and the diffusing properties, the effects 
described above can be enhanced even further, and it becomes possible to obtain the absorbent article, which has a 
high absorbency and a very simple configuration, and which is markedly thinner than the conventional absorbent arti- 
cle 

[0188] The topsheet. which Is employed in the sanitary napkin in accordance with the present invention, will be 
desaibed hereinbelow. 

[0189] The liquid permeable topsheet of the sanitary napkin in accordance with the present invention compnses at 
least a liquid permeable sheet, which comprises a layer in contact with the user's skin and a layer not in contact with 
the user's skin, the layers being overlaid and combined with each other into a unitary body The layer in contact with the 
user's skin comprises a porous film of a thermoplastic resin or a nonwoven fabric of synthetic fibers. The layer not in 
contact with the user's skin comprises an absorbent sheet, which at least comprises bulky cellulose fibers having a high 
absorbency and a high liquid permeability. Therefore, under every use condition, when the excreted body fluid is 
absorbed by the porous film or the nonwoven fabric, which is located on the front surface side, the absorbent sheet of 
the layer not in contact with the user's skin can quickly absorb the body fluid and can smoothly transmit it to the absorb- 
ent member. 

[0190] Therefore, under every use condition, the sanitary napkin in accordance with the present invention exhibits 
little flow and little retention of the body fluid on the topsheet and can smoothly guide the body fluid to the absorbent 
member. Therefore, the absorbent article in accordance with the present invention has a high absorption performance 
and exhibits little stickiness to the body. 

[0191 ] A ninth embodiment of a sanitary napkin in accordance with the present invention, will be described herein- 
below with reference to Fig. 14. A sanitary napkin 101 shown in Fig. 14 comprises a liquid permeable topsheet 102. a 
liquid retentive absorbent member 103. and liquid impermeable back sheet 104. The topsheet 102 comprises at least 
a liquid permeable sheet, which comprises a first layer 102a in contact with the user's skin and a second layer 1 02b not 
in contact with the user's sWn. The layers 102a and 102b have different compositions and are overlaid and combined 
with each other into a unitary body. The layer 1 02a in contact with the user's skin comprises a porous film of a thermo- 
plastic resin or a nonwoven fabric of synthetic fibers. The layer 102b not in contact with the user's skin comprises an 
absorbent sheet, which at least comprises bulky cellulose f bers. In the sanitary napkin 101 shown in Fig. 14, the afore- 
said permeable absorbent paper, the aforesaid drffusing absorbent paper, and the aforesaid composite absorbent 
paper may be applied appropriately 

[0192] Specifically, the sanitary napkin 101 is formed in a substantially longitudinally elongated shape. The top- 
sheet 102 directly covers the front surface side and the side surfaces of the absorbent member 103. Also, on the side 
not in contact with the user's sWn, the topsheet 102 and the absorbent member 103 are secured to each other by fixing 
members 1 05. Further, the topsheet 1 02 and the back sheet 1 04 are secured to each other by fixing members 1 05. Fur- 
thermore, the surface of the back sheet 104 not in contact with the user's skin is provided with slipping-off preventing 
members 106 for securing the sanitary napkin 101 to shorts during the use of the sanitary napkin 101 . The slipping-off 
preventing members 106 are protected by a release paper 107. 

[0193] Tlie absorbent member 103 comprises fluff pulp 103a. a absorbent polymer 103b. and a wet-process 
absorbent paper 1 03c. As the materials for the fluff pulp 1 03a. the absorbent polymer 1 03b. the wet-process absorbent 
paper 103c. the back sheet 104, the fixing members 105, the slipping-off preventing members 106, and the release 
paper 107. any of known materials, which have heretofore been employed for absorbent articles, may be used. 
[01 94] As illustrated in Figures 1 4 and 1 5. in the sanitary napkin 1 01 . the topsheet 1 02 comprises the liquid perme- 
able sheet, which comprises the layer 102a in contact with the user's skin and the layer 102b not in contact with the 
user's sWn. The layers 102a and 102b are overlaid and combined with each other into a unitary body. 
[0195] The layer 1 02a in contact with the user's skin comprises a porous film of a thermoplastic resin or a nonwo- 
ven fabric of synthetic fibers. 

[0196] As the porous film of a thermoplastic resin, it is possible to use film type of porous films or porous nets, which 



20 



EP0 661 030B1 



are conventionally used for topsheets of absorbent articles. For example, it is possible to use porous filnfis obtainable 
by perforating the films of a thermoplastic resin, such as polyethylene or polypropylene. 

[0197] As the nonwoven fabric of synthetic fibers, it is possible to use wet-process or dry-process nonwoven fab- 
rics, which are conventionally used for the topsheets of absorbent articles. For example, it is possible to use wet-proc- 
5 ess fabrics or dry-process nonwoven fabrics of synthetic fibers, such as polyethylene fibers, polypropylene fbers, 
polyester fibers, polyethylene-polypropylene composite fibers, polyethylene-polyester composite fibers, and polyvinyl 
alcohol fbers; and regenerated fibers, such as rayon fibers. 

[0198] The layer 102b not in contact with the user's skin comprises an absorbent sheet, which at least comprises 
bulky cellulose fibers. 

10 [0199] It is important that the absorbent sheet has a high absorbency and a high permeability. In order for such an 
absorbent sheet to be obtained, it is important to blend the cellulose fibers, which has a high hydrophilicity and a bulky 
structure, in the absorbent sheet. It is also important to overlay the absorbent sheet and the layer. 102a in contact with 
the user's skin one upon the other and to combine them into a unitary body 

[0200] The bulky cellulose fibers contained in the absorbent sheet have a high bulkiness, a high absorbency. and a 
IS high permeability. The bulky cellulose fibers are free of the problems in that strong tightening force acts due to hydrogen 
bonding between the fibers and the distance between the fibers becomes very short during the dehydrating and drying 
steps in the conventional wet process for sheet making from pulp. Specifically, during the wet type of sheet making proc- 
ess for the layer not in contact with the user's skin, the tightening force acting between the cellulose fibers is controlled, 
and tiie bulky absorption spaces are formed. Also, the two incompatible requirements, i.e. tiie high liquid absorbency 
20 and tiie high liquid permeability, are satisfied. In this manner, the fiber space structure in the entire absorbent sheet is 
designed and idealized. 

[0201 ] By way of example, as the bulky cellulose fibers, the cellulose fibers described under (1 ) and (2) below may 
be mentioned. 

25 (1) Cellulose fibers having a three-dimensional structure, such as a torsion structure, a crimped structure, or a bent 
and/or branched structure. 

The term "torsion structure" as used herein means the structure, in which the fiber is twisted witii respect to the 
longitudinal direction of the fiber. The number of twists should preferably be 2.0/mm or more. The term "crimped 
structure" as used herein means tiie structure, in which tiie fiber is spirally crimped witii respect to the longitudinal 
30 direction of the fiber. Also, the term "bent structure" as used herein means the structure, in which the fiber is bent 
along tiie longitudinal direction of the fiber. Further, the term "branched structure" as used herein means tiie struc- 
ture, in which tiie fiber is branched. 

(2) Cellulose fibers having a thick fiber cross section, which should preferably have a degree of fiber roughness fall- 
ing within the range of 0.3 to 2 mg/m, and should more preferably have a degree of fiber roughness falling witiiin 

35 the range of 0.33 to 1 mg/m. 

If tiie degree of fiber roughness of tiie cellulose fibers is lower than 0.3 mg/m, the cellulose fibers will be exces- 
sively tiiin and flexible, and therefore cannot exhibit the bulkiness. Also, an absorbent sheet comprising such cellu- 
lose fibers has an insufficient permeability. Further, even if tiie crosslinking described below is carried out on such 
fibers, sufficient crosslinking effects cannot be obtained. If the degree of fiber roughness of the cellulose fibers is 

40 higher than 2 mg/m. the cellulose fibers will be excessively rigid, or the structure between tiie fibers will be dis- 
turbed markedly during the preparation of the absorbent sheet. Therefore, the capacity for absorbing the body fluid 
from the surface layer will become insufficient. Accordingly, the cellulose fibers should preferably have a degree of 
fiber roughness falling within the aforesaid range. 

45 [0202] Specifically, in order tiiat an absorbent sheet having a high absorbency and a high liquid permeability may 
be obtained, it is essential for tiie bulky cellulose fibers used in the nintii embodiment of Fig. 14 to have a tiiree-dimen- 
sional shape witii respect to the longitudinal direction of the fiber as in (1) above or to have a thick fiber aoss section. 
[0203] The material for tiie bulky cellulose fibers described above may be selected from any materials, which satisfy 
the requirements described in (1) or (2) above. Specifically, the bulky cellulose fibers may be constituted of natural cel- 

50 lulose fibers, such as pulp or cotton; or regenerated cellulose fibers, such as rayon or cupra. These fibers may be used 
alone or as a mixture of two or more of them. 

[0204] Among these kinds of cellulose fibers, it is advantageous to use the regenerated cellulose f bers, the fiber 
cross-sectional area and the fiber cross-sectional shape of which can be controlled freely, the mercerized pulp fibers, 
the fiber cross section of which has been swollen and enlarged, and the crosslinked pulp fibers having a bull^ structure. 
55 It is particularly advantageous to use the crosslinked pulp fibers, which exhibit the markedly bulky structure and are 
available at a low cost. 

[0205] In cases where tiie regenerated cellulose fibers, such as rayon or cupra. are used as the cellulose fibers 
described in (2) above, tiie degree of fiber roughness should preferably be adjusted at a value tolling witiiin the range 
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of 0.3 to 2 mg/m by the adjustment of the spinning nozzle diameter, the spinning rate, and the orienting rate. 
[0206] In cases where the regenerated cellulose ftoers are used, because they have uniform thickness in the lon- 
gitudinal direction of the fibers, the degree of fiber roughness may be calculated from the value of denier. 
[0207] As for the fibers, such as natural pulp fibers, which have nonuniform thickness in the longitudinal direction of 
the fibers, the degree of fiber roughness should preferably be measured with a fiber roughness meter, and the fibers 
having the degree of fiber roughness falling within the aforesaid range should preferably be used. 
[0208] As for the cellulose fibers described in (1) and (2) above, particularly as for the cellulose fibers described in 
(2) above, the resistance to transfer of the body fluid to the absorbent member becomes lower as the cross-sectional 
shape of the cellulose fiber Is closer to the true circle. Therefore, the cross-sectional shape of the cellulose fibers should 
preferably be adjusted. Specifically, the degree of fiber roundness of the cellutose fibers should preferably be 0.5 or 

more. ^ • ^ u. 

[0209] As the bulky cellulose fibers, It is also possible to use the cellulose fibers, which have been obtained by 
crosslinking the pulp fibers having a degree of fiber roughness of 0.3 mgMi or mora 

[021 0] Most of the conventional wood pulp fibers have a degree of fiber roughness of lower than 0.3 mg/hi. Even if 
an absorbent sheet is made from such pulp fibers, an absorbent sheet having sufficient permeability cannot be 
obtained. Also, even if such pulp fibers are crosslinked. sufficient effects of the crosslinking cannot be obtained. How- 
ever, the study carried out by the inventors revealed that the effects described above can be enhanced even further by 
carrying out the crosslinking of pulp fibers, which have a degree of fber roughness of 0.3 mg/m or more, with a 

crosslinking agent. ^ , ■ kidlto 

[021 1 ] Examples of the pulp fibers having a degree of fiber roughness of 0.3 mg/m or more include kraft pulp NBKP 
available under the trade name "ALBACEL" (supplied by Federal Paper Board Cfo.). and under the trade name 
"INDORAVON" (supplied by PT Inti Indorayon Utama). 

[0212] The wood pulp fibers, such as the ordinarily used hardwood pulp and softwood pulp fibers, have a flat cross- 
sectfonal shape due to delignif ication and a degree of fiber roundness of lower than 0.5. In order for the wood pulp fibers 
to have the degree of fiber roundness of 0.5 or more, for example, the wood pulp fibers may be subjected to merceriza- 
tion. and the cross section of the wood pulp fibers may thereby be swollen. 

[021 3] By way of example, the mercerized pulp fibers can be obtained by mercerizing the pulp fibers, which have a 
degree of fiber roughness of 0.3 mg/m or more, thereby enhancing the degree of fiber roundness of the pulp fibers, and 
thereafter crosslinking the mercerized pulp fibers with a crosslinking agent. Alternatively, the fibers obtained by 
crosslinking the commercially available mercerised pulp fibers with a crosslinking agent may be used. 
[021 4] Examples of the commercially available mercerized pulp fibers include the trade name "FILTRANIER" (sup- 
plied by ITT Rayonier Inc.) and the trade name "POROSANIER" (supplied by ITT Rayonier Inc.). 
[0215] The degree of fiber roughness and the degree of fiber roundness can be measured with the methods 
desCTibed above. 

[0216] As the cellulose fibers described in (1) and (2) above, the crosslinked cellulose fibers should preferably be 
used, which is obtainable from an intramolecular and/or inlermolecular crosslinking off said cellulose fibers such that the 
bulky structure can be kept even In a wet state, and which have an improved modulus of elasticity in the wet state. 
[0217] As the crosslinking agent, the same crosslinking agents as those described above may be used. In particu- 
lar, polycarboxylic acids, polyglycidyl ethers, and the like, which do not generate formalin harmful to the human body 
during the crosslinking reaction, are preferable. The crosslinked pulp fibers having been obtained with such a crosslink- 
ing agent can be used preferably as the bulky cellulose fibers. 

[0218] As in the cases described above, the amount of the crosslinking agent used should preferably fall within the 
range of 0.2 to 20 parts by weight per 1 00 parts by weight of the cellulose fibers to be crosslinked. 
[021 9] TTie absorbent sheet can be made easily with an ordinary absorbent sheet preparing process and by using 
the bulky cellulose fibers described above. 

[0220] It is important for the absorbent sheet described above to have a high absoitency and a high permeability. 
Specifically, the absorbent sheet should preferably have an absorption height after 1 minute absorption of physiological 
saline by Klemm's Method falling within the range of 30 to 70 mm. and should more preferably have an absorption 
height after 1 minute absorption of physiological saline by Klemm's Method falling within the range of 30 to 60 mm. Also, 
the absorbent sheet should preferably have an absorption height after 10 minutes absorptfon of physiological saline by 
Klemm's Method falling within the range of 40 to 120 mm. and should more preferably have an absorption height after 
10 minutes absorption of physiological saline by Klemm's Method of 50 to 100 mm. 

[0221 ] If the absorption height by Klemm's Method after 1 minute with respect to physiological saline is lower than 
30 mm, or if the absorption height by Klemm^s Method after 1 0 minutes with respect to physiological saline is lower than 
40 mm', the capacity for absorbing the body fluid from the surface side will become insufficient, and retention of the body 
fluid on the surface will increase. If the absorption height by Klemm's Method after 1 minute with respect to physiological 
saline is higher than 70 mm. or if the absaptfon height by Klemm's Method after 10 minutes with respect to physiolog- 
ical saline is higher than 120 mm. the body f lud diffusing capacity will become excessively high, the body fluid will be 
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excessively spread in the topsheet. and leakage will occur. Therefore, these absorption heights by Klemm's Method 
should preferably lall within the aforesaid ranges. 

[0222] Also, the absorbent sheet described above should preferably have a permeation time for 10 g of an 85 % by 
weight aqueous glycerol solution of 50 seconds or less, and should more preferably have a penneatlon time tor 10 g of 

5 an 85 % by weight aqueous glycerol solution falling within the range of 5 to 40 seconds. 

[0223] If the permeation time of the absorbent sheet for 10 g of an 85 % by weight aqueous glycerol solution is 
longer than 50 seconds, the liquid permeability will become bad. the absorption rate will become low. and the charac- 
teristics with respect to the retention of the body fluid on the surface will become bad. Therefore, the permeation time 
of the absorbent sheet should preferably fall within the aforesaid range. 

10 [0224] Examples of the preferable absorbent sheet having a high absorbency and a high liquid permeability include 
a wet-process absorbent paper, which comprises 50 to 98 parts by weight, preferably 70 to 98 parts by weight, of the 
bulky cellulose fibers described above and 2 to 30 parts by weight, preferably 2 to 20 parts by weight, of thermally fusi- 
ble bonding fibers, and has a basis weight of 20 to 60 g/n^. 

[0225] As tiie methods for mixing and paper preparation, any of known methods may be used. 

75 [0226] In the absorbent paper, if the proportion of tiie bulky cellulose fibers is lower tiian 50 parts by weight, tiie 
permeation rate of the obtained absorbent paper will become insufficient If tiie proportion of the bulky cellulose fibers 
in tiie absorbent paper is larger than 98 parts by weight, it will become difficult to form a sheet of the absorbent paper. 
Therefore, the proportion of the bulky cellulose fibers in the absort)ent paper should preferably fall within the aforesaid 
range. Also, in the absorbent paper, if tiie proportion of the thermally fusible bonding fibers is lower tiian 2 parts by 

20 weight, the strength of the absorbent paper will become insufficient, and it will become difficult to form a sheet of the 
absorbent paper. If tiie proportion of tiie thermally fusible bonding fibers in tiie absorbent paper is larger tiian 30 parts 
by weight, tiie permeability of tiie absorbent paper will often become low. Therefore, tiie proportion of tiie tiiermally fusi- 
ble bonding fibers in the absorbent paper should preferably fall within the aforesaid range. 

[0227] As the thermally fusible bonding fibers, tiie same thermally fusible bonding f bers as ttiose described above 
25 can be used. 

[0228] The absorbent sheet described above may also contain constituents other than the bulky cellulose fibers 
and tiie thermally fusible bonding fibers. Examples of the other constituents include other pulp, such as softwood pulp, 
hardwood pulp, and straw pulp; and tenacity assisting agents, such as dialdehyde starch and sponge. 
[0229] In order to overlay the layer, which is located in contact with the user's skin, and tiie layer, which is located 
30 on the side not in contact with the user's skin, one upon the otiier and to combine tiiem witii each other into a unitary 
body, any of methods for combining the porous film or the nonwoven fabric and the absorbent sheet with each other Into 
a unitary body may be used. For example, such tiiat the requirements of the present invention may be satisfied, one of 
tiie metiiods described below may be used. 

35 (1) A method, wherein the porous film or the nonwoven fabric and the absorbent sheet are passed between a pair 
of embossing rolls and tiiereby combined with each other into a unitary body. 

(2) A method, wherein the porous film or the nonwoven fabric and the absorbent sheet are combined together into 
a unitary body by using an adhesive agent or a pressure sensitive adhesive, typically a hot melt, or tiie like. 

(3) A method, wherein the porous film or tiie nonwoven fabric and the absorbent sheet are subjected togettier to a 
40 sheet making operation for obtaining combined sheets during the step for making the absorbent sheet. 

(4) A metiiod, wherein a wet type of mufti-layer paper preparing process is used, a first paper (nonwoven fabric) 
constituted of synthetic fibers Is prepared, a second paper (absorbent sheet) constituted of tiie bulky cellulose fib- 
ers described above is prepared in the second paper preparing process, and tiiereafter tiie first paper and the sec- 
ond paper are subjected togetiier to a paper preparing operation for obtaining a combined paper. 

45 

[0230] The methods (1 ), (2), (3), and (4) may be used alone or may be used in combination. For example, the meth- 
ods (1 ) and (3) may be combined such that the confined sheet may be obtained witii tiie wet process and may tiiere- 
after be subjected to a heat embossing operation. 

[0231] As the method for superposing the two layers one upon the other and combining them with each other into 
so a unitary body, a method should preferably be used, wherein the porous film or the nonwoven fabric and the absorbent 
sheet are together subjected to a sheet making operation for obtaining combined sheets, and tiie combined sheets are 
thereafter molten with heat in a heat embossing operation, or tiie like, during a drying step and thereby combined into 
a unitary body. Alternatively, a method should preferably be used, wherein a nonwoven fabric of synthetic fibers, which 
constitutes the layer in contact with the user's skin, is prepared as a first paper in a multi-layer paper preparing process, 
55 an absorbent sheet comprising tiie bulky cellulose fibers is then prepared as a second paper, and tiiereafter the first 
. paper and the second paper are overlaid and combined with each other into a unitary body. With such methods, the 
bulky cellulose fibers contained in the absorbent sheet, which constitutes the layer not in contact with the user's skin, 
interlock more tightiy witii the layer in contact with the user's skin. Therefore, tiie topsheet tiius obtained can more 
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smoothly guide the body fluid to the ak)sorbent member. 

[0232] A tenth embodiment of a sanitary napkin in accordance with the present invention, will be described herein- 
below with reference to Figures 1 6 and 1 7. The explanation with respect to the ninth embodiment described above with 
reference to Rgures 14 and 15 is also applied to the tenth embodiment. In ttie tenth embodiment shown in Figures 16 
and 1 7, the aforesaid permeable absorbent paper, the aforesaid diffusing absoibent paper, and the aforesaid composite 
absorbent paper may be applied appropriately 

[0233] A sanitary napkin 1 01 shown in Fig. 1 6 is provided with a topsheet 1 02. As illustrated in Fig. 1 7. the topsheet 
102 comprises a liquid permeable sheet, which comprises a layer 102a in contact with the user's skin, a layer 102b not 
in contact with the user's skin, and a permeable absorbent paper 102c, which is a third layer overlaid on the layer 102b 
not in contact with the user's skin. (The permeable absoibent paper 102c is located on the side not in contact with the 
user's skin.) The layers 102a, 102b. and 102c are overlaid and combined with one another into a unitary body. The top- 
sheet 102 conpletely covers the absorbent polymer 103b which senses as the absorbent member. 
[0234] Specifically, in the sanitary napkin 1 01 shown in Fig. 1 6. the topsheet and the absorbent member are formed 
into a unitary body by the liquid permeable sheet and the absorbent polymer. 

[0235] As illustrated in Fig. 16, as the absorbent article in accordance with the present invention, the topsheet 
shouW particularly preferably be constituted of the liquid permeable sheet, which comprises the aforesaid three layers 
overlaid and combined with one another into a unitary body. The topsheet and the absorbent member should most pref- 
erably be formed by combining the single liquid permeable sheet and the plurality of particles of the absorbent polymer 
with each other. 

[0236] Specifically, by employing the configuration shown in Fig. 16, the topsheet and the absorbent polymer can 
be completely combined into a unitary body Under every use condition, Wood is not left on the surface and can be 
smoothly guided to the absorbent polymer and immobilized thereby Also, the absorbent article having a simple config- 
uration, a very thin thickness and a high absorbency can thus be obtained. 

[0237] The permeable absorbent paper used as the third layer in the sanitary napkin 101 shown in Fig. 16 prevents 
the absorbent polymer from falling through the liquid permeable sheet. Specif teally, the permeable absorbent paper at 
least comprises hydrophilic fine fibers such that the distance between the fibers in the liquid permeable sheet may be 
short and such that the absorbent polymer can be prevented from falling through the liquid permeable sheet. 
[0238] More specifically, as the permeable absorbent paper, an absorbent paper is suitable, which should prefera- 
bly contain 40 to 100 parts by weight of hydrophilic fine fibers and should more preferably contain 50 to 80 parts by 
weight off hydrophilic fine fibers, and which should preferably contain 60 to 0 parts by weight of bulky cellulose fibers 
and shouW more preferably contain 50 to 20 parts by weight of bulky cellulose fibers, and which should preferably have 
a basis weight falling within the range of 10 to 50 g/m^, should more preferably have a basis weight falling within the 
range of 10 to 30 g/m^. 

[0239] The amount of the bulky cellulose fibers blended may be restricted such that the substantia! space amount 
in the permeable absorbent paper can be kept large, and such that the transfer of Wood to the polymer may not be 
obstructed due to closeness of the hydrophilic fine fibers. 

[0240] Also, if the proportion of the bulky cellulose fibers in the permeable absorbent paper is larger than 60 parts 
by weight, the distance between the f bers will become excessively long, and polymer leakage will occur. Therefore, the 
proportion of the bulky cellulose fibers in the permeable absorbent paper should preferaWy M within the aforesaid 

range. 

[0241 ] Examples of the hydrophilic fine fibers suitaWe for use in the permeaWe absorbent paper include the fibers, 
which have hydrophilic fiber surfaces and have a larger surface area, preferaWy the hydrophilic fibers, which have a 
degree of fiber roughness of less than 0.2 mg/m and a degree of fiber roundness less than 0.5, or the hydrophilic fibers, 
which have a fiber surface area of 1 .0 m^/g or more. Specif teally. as the hydrophilte fine fibers, any of fibers having the 
physical properties described above can be used. Examples of the hydrophilic fine fibers include cellulose fibers, such 
as pulp fibers, cotton fibers, and rayon fibers; and hydrophilic synthetic fibers, such as acrylonitrile fibers, and polyvinyl 
alcohol fibers. The above-enumerated hydrophilic fine fibers may be used alone or as a mixture of two ore more of 
them, 

[0242] Among these f bers. the pulp fibers are advantageous in that they are available at a low cost, and in that the 
fiber surface area can be controlled by the control of beating conditions. Examples of such pulp fibers include kraft pulp 
NBKP (e.g.. trade name "SKEENA PRIME" supplied by Skeena Cellulose Co.), which has been finely beaten, LBKP 
(trade name "PRIME ALBERT ASPEN HARDWOOD" supplied by Weyerhauser Paper), and straw pulp fibers. 
[0243] In the embodiment of Fig. 16, as the absorbent polymer, any of known absorbent polymer can be used. The 
amount of the absorbent polymer Wended, expressed in terms of the amount of the absorbent polymer spread per 1 
m^. shouW preferably fell within the range of 20 to 500 g. and should more preferably fall within the range of 30 to 300 
g. It is also possible to use the crosslinked absorbent polymer. 

[0244] As desaibed above, the sanitary napkin in accordance with the present invention exhibits no separation of 
the topsheet and the absorbent sheet from each other, little retention of liquid on the surface, and a high liquid absorb- 
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ency. and little stickiness to the body. 

[0245] Specffically. in the sanitary napkin in accordance with the present invention, the liquid permeable sheet is 
used as the liquid permeable topsheet. The liquid permeable sheet comprises the layer in contact with the user's skin 
and the layer on the side not in contact with the user's skin, which layers are overlaid and combined with each other into 
a unitary body. The layer in contact with the user's skin comprises the porous film or the nonwoven fabric. The layer not 
In contact with the user's skin comprises the absorbent sheet, which comprises bulky cellulose fibers having a high 
absorbency and a high liquid permeability. Therefore, when the excreted body fluid permeates through the layer in con- 
tact with the user's skin, the layer not in contact with the user's skin quickly absort)s the body fluid and smoothly transfer 
the body fluid to the absorbent member. 

[0246] Accordingly, with the sanitary napkin in accordance with the present invention, under every use condition, 
the body fluid can be smoothly guided to the absoitent member without flowing or remaining on the topsheet. As a 
result, the sanitary napkin in accordance with the present invention can has a high absorbing capacity, can provide a 
dry feeling, and is free of leakage. 

[0247] Also, with the sanitary napkin in accordance with the present Invention, wherein the topsheet and the 
ak)sortent member are constituted of the three-layer liquid permeable sheet, which comprises the layer in contact with 
the user's skin, the layer not in contact with the user's skin, and the permeable absorbent paper having a high absorb- 
ency, the three layers being overlaid and combined with one another into a unitary body, and the absorbent polymer, 
the topsheet and the absoitent polymer can be completely combined into a unitary body. Therefore, under every use 
condition, blood does not remain on the surface of the topsheet and can be smoothly immobilized by the absorbent pol- 
ymer. Thus the sanitary napkin in accordance with the present invention has a sirrple configuration and exhibits little 
liquid leakage. 

[0248] The invention will be understood more readily with reference to the following examples; however these 
examples are intended to illustrate the invention and are not to be construed to limit the scope of the invention. 
[0249] In the descriptions below, represents by weight" unless otherwise specified. 
[0250] First, the absorbent polymer, cellulose fibers, and absorbent paper used in the exanples and the compara- 
tive examples were prepared in the manner described below, and their functions were measured. 

Example 1 
30 Preparation of absorbent polymer 

[0251] Into a 500-mt four-necked round flask equipped with a stirrer, a reflux condenser, a dropping funnel, and a 
nitrogen gas feed pipe, 230 ml of cyclohexane and 1.4 g of sorbrtan monostearate (supplied under the trade name 
"Rheodol SPS-12'' by Kao Corp.) were introduced. The resulting mixture was stirred to obtain a homogeneous solution. 
35 [0252] Also, in an Erienmeyer flasK 30 g of an acrylic acid monomer was neutralized wi^ an aqueous sodium 
hydroxide solution, which contained 13.4 g of sodium hydroxide in 39 g of water. The monomer concentration was 
thereby adjusted at 45% (water content: 55%). Thereafter, 0. 1 g of potassium persulfate was added and dissolved, and 
an aqueous monomer solution was thereby obtained. 

[0253] Thereafter, the obtained aqueous monomer solution was added dropwise to the aforesaid Ibur-necked 
40 round flask, into which cyclohexane and sorbitan monostearate had been introduced, under a nitrogen atmosphere. 
The temperature of the resulting mixture was then raised to 70 to 75®C, and polymerization was thereby begun. 
[0254] Thereafter, the water content in a polymer, which was suspended in cyclohexane, was controlled at 35% by 
azeotropic dehydration (reflux for cyclohexane). An aqueous solution comprising 0.03 g of ethylene glycol diglycidyt 
ether in 1 ml of water was then added at a temperature of 73''C, and the resulting mixture was kept at that temperature 
45 for 2 hours. Cyclohexane was then removed, the product was dried at temperatures of 80 to 1 0O'^C under reduced pres- 
sure, and an absorbent polymer (A) was thereby obtained. 

ExamplQ g 

50 Preparation of absorbent polymer 

[0255] Into a 500-ml four-necked round flask. 40 g of the absorbent polymer (A) described above and 230 ml of 
cyclohexane were introduced. Water was then added to control the water content at 35%, and the temperature of the 
resulting mixture was raised to 75°C. After the temperature became constant (at 75''C), ethylene glycol digiyddyl ether 
55 was added in a proportion of 2.500 ppm. based on the absorbent polymer (A) described above. Thereafter, the resulting 
mixture was kept at a temperature of 75''C for 3 hours. Cyclohexane was then removed, the product was dried at tem- 
peratures of 80 to lOO'^C under reduced pressure, and an absorbent polymer (B) was thereby obtained. 
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Example? 

Preparation of absorbent polymer 

5 [0256] A commercially available absorbent polymer (supplied under the trade name "Aquaric CAW-4'' by Nippon 
Shokubai Co., Ltd.) was used as an absorbent polymer (C). 

Comparative Example 1 

10 Preparation of absorbent polymer 

[0257] A absorbent polymer (D) was prepared in the same manner as that for the absorbent polymer (A) described 
above, except that the tenrperature of the mixture in a 500-ml four-necked round flask, into which cyclohexane and sorb- 
itan monostearate had been introduced, was raised to 70 to 75°C, the aqueous monomer solution described above was 
IS then added dropwise over 1 .5 hours under a nitrogen atmosphere, polymerization being thereby carried out. and the 
mixture was then kept at terrperatures of 70 to 75°C for 0.5 hour in order to terminate the polymerization. 

Comparative Example 2 

20 Preparation of absorbent polymer 

[0258] A absorbent polymer (E) was prepared in the same manner as that for tiie absorbent polymer (D) described 
above, except that 1 .94 g of ethyl cellulose (supplied under the trade name "N-200" by Hercules Far East) was used as 
a dispersing medium in lieu of "Rheodol SPS-12." 

25 [0259] As for the highly absorbent polymers (A). (B), (C). (D), and (E) obtained in the manner described above, the 
degree of shape irregularity, the centrifugal retentive capacity for physiological saline, which was measured after equi- 
librium absorption swelling with tiie physiological saline, the permeation rate witii respect to physiological saline, tiie 
centrifugal retentive capacity with respect to pseudo-Wood, which was measured after equilibrium absorption swelling 
with the pseudo-blood, and the permeation rate with respect to pseudo-blood were measured. The results shown in 

30 Table 1 were obtained. The degree of shape irregularity was measured with the method desaibed above. The centrif- 
ugal retentive capacity for physiological saline, which was measured after equilibrium absorption swelling with the phys- 
iological saline, the permeation rate with respect to physiological saline, tiie centrifugal retentive capacity with respect 
to pseudo-blood, which was measured after equilibrium absorption swelling with the pseudo-Wood, and the permeation 
rate with respect to pseudo-Wood were measured witii the methods described below. 

35 

{ Measurement of centrifugal retentive capacity of physiological saline after equilibrium absorption swelling) 

[0260] One gram of the absorbent polymer was introduced into a beaker comprising 500 ml of physiological saline, 
and the mixture was left to stand for 30 minutes. The absorbent polymer, which had suff icientiy absorbed physiological 

40 saline and had sufficientiy been swollen, was included in a bag formed with paper and nonwoven fabric such tiiat they 
may not fall from the bag. The bag comprising tiie absorbent polymer was put in a centrifugal separator (Model H-130C 
supplied by Kokusan EnshinW K.K.) and subjected to rotation at a rotation speed of 2,000 rpm (at a centrifugal accel- 
eration of 895 G) for 10 minutes in order to determine the amount of the physiological saline perfectiy secured to tiie 
polymer. Thereafter, tiie weight of tiie absorbent polymer was measured, and the centrifugal retentive capacity was cal- 

45 culated with the formula shown below. 

Centrifugal retentive capacity (g/g) = [(weight after centrHugal separation) - 
(amount of absorbent polymer, i.e. 1 g)] / [amount of absorbent polymer, i.e. 1 g)] 

50 

{ Measurement of the permeation rate of physiological saline > 

[0261 ] An apparatus 20 (a buret comprising a glass cylindrical tube having an inner diameter of 1 0 mm and a length 
of a cylindrical portion off approximately 250 mm) shown in Fig. 18 was packed witii 0.05 g of the absoitent polymer P. 
55 The absorbent polymer P was swollen witii an excess of physiological saline until the swelling reached equilibrium. The 
level of the physiological saline W was matched to the position of 200 mm, and the cock was closed. After tiie swollen 
polymer P was sufficiently settled as shown in Fig. 18, tiie cock was opened, and the time taken for the physiological 
saline W to pass between two gages L and M (liquid amount: 5 ml) was measured. The permeation rate was then cal- 
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culated with the formula shewn below. 

Permeation rate of absorbent polymer (ml liquid per minute) « 
[5 ml] / [time taken for the physiological saline to pass between gages L and M (minute)] 

5 

< Measurement of centrifugal retentive capacity of pseudo-blood after equilibrium absorption swelling ) 

[0262] The centrifugal retentive capacity of pseudo-blood after equilibrium absorption swelling with the pseudo- 
10 blood was measured in the same manner as that for the centrifugal retentive capacity for physiological saline after equi- 
librium absorption swelling with the physiological saline, except that 500 ml of pseudo-blood prepared in the manner 
described below was used in lieu of the physiological saline. 

( Measurement of the permeation rate of pseudo-blood) 

15 

[0263] The permeation rate of pseudo-blood was measured in the same manner as that for the permeation rate 
with respect to physiological saline, except that pseudo-blood prepared in the manner described below was used In lieu 
of the physiological saline. 

20 ( Preparation of pseudo-blood ) 

[0264] Into a beaker, 1 .500 g of ion-exchanged water was introduced. Also, 5.3 g of carboxymethyl cellulose sodium 
salt was completely dissolved in the ion-exchanged water. Thereafter, an additional 556-g portion of ion-exchanged 
water was prepared independently, and 27.0 g of NaCI and 12 g of NaHCOs were dissolved therein. The two solutions 
25 prepared in this manner and 900 g of glycerol were mixed together, and 1 5 ml of a solution comprising 1 g of a surfece- 
active agent (supplied under the trade name '^Emutgen 935" by Kao Corp.) per liter was added to the resulting mixture. 
Also, 0.3 g of Red No. 1 for food colorant was added to the resulting mixture and mixed until it was dissolved perfectly. 
The solution prepared in this manner was used as the pseudo-blood. 

30 

Table 1 



Absorbent poly- 
mer 


Degree of 
shape irregular- 
ity (P) 


Centrifugal reten- 
tive capacity of 
physiological 
saline (g/g) 


Permeation rate 
of physiological 
saline (mi/min) 


Centrifugal reten- 
tive capacity of 
pseudo-blood 

(g/g) 


Permeation rate 
of pseudo-blood 
{miMn) 


A 


1.32 


43.1 


16.7 


33.1 


4.1 


B 


1.33 


35.5 


25.0 


29.5 


7.3 


C 


1.26 


32.0 


23.0 


23.1 


3.5 


D 


1.11 


38.1 


1.7 


31.8 


0.20 


E 


1.01 


40.5 


1.5 


28.7 


0.13 



45 Exqmpl9 4 

Preparation of cellulose fibers 

[0265] One-hundred grams of mercerized pulp (supplied under the trade name "POROSANIER-J" by ITT Rayonier 
50 Inc.), which had a degree of fiber roughness of 0.36 mg/m and a degree of fiber roundness of 0.80. was dispersed in 
1.000 g of an aqueous crosslinking agent solution, which contained 5% of dimethyloldihydroxyethyleneurea (supplied 
under the trade name "Sumitex Resin NS-1 9" by Sumitomo Chemical Co.. Ltd.) serving as a crosslinking agent and 3% 
of a metal salt catalyst (supplied under the trade name "Sumitex Accelerator X-110" by Sumitomo Chemical Co.. Ltd.). 
In this manner, the mercerized pulp was impregnated with the aqueous crosslinking agent solution. 
55 [0266] Thereafter, the excess aqueous crosslinking agent solution was removed from the mercerized pulp until the 
proportion of the aqueous crosslinking agent solution with respect to the mercerized pulp became 200%. The mercer- 
ized pulp was then heated in an electric dryer at 135''C for 10 minutes. The crosslinking in the cellulose molecule in the 
pulp and the crosslinking between the cellulose molecules in the pulp were thus can'ied out. and mercerized crosslinked 
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pulp fibers were thereby obtained. The mercerized crosslinked pulp fibers, which had thus been obtained, were taten 
as cellulose fbers (A). 

Example 5 

5 

Preparation of cellulose fibers 

[0267] One-hundred grams of softwood kraft pulp (supplied under the trade name "INDORAYON" by PT Inti 
Indorayon Utama), which had a degree of fiber roughness of 0.35 mg/m and a degree of fiber roundness of 0.28. was 

10 dispersed in an aqueous aosslinking agent solution, which contained 5% of dimethyloldihydroxyethyleneurea (supplied 
under the trade name "Sumitex Resin NS-IQ" by Sumitomo Chemical Co.. Ltd.) serving as a crosslinking agent and 5% 
of a metal salt catalyst (supplied under the trade name "Sumitex Accelerator X-1 10" by Sumitomo Chemical Co.. Ltd.). 
In this manner, the softwood kraft pulp was impregnated with the aqueous crosslinking agent solution. 
[0268] Thereafter, the excess aqueous crosslinking agent solution was removed from the softwood kraft pulp until 

75 the proportion of the aqueous crosslinking agent solution with respect to the kraft pulp became 200%. The kraft pulp 
was then heated in an electric dryer at 135"C for 10 minutes. The crosslinking in the cellulose molecule in the pulp fibers 
and the crosslinking between the cellulose molecules in the pulp fibers were thus carried out. and crosslinked pulp fib- 
ers were thereby obtained. The aosslinked pulp fibers, which had thus been obtained, were taken as cellulose fibers 
(B). 

20 

Example 6 

Preparation of cellulose fibers 

25 [0269] Crosslinked pulp fibers were prepared by carrying out the crosslinking reaction in the same manner as that 
in Example 4, except that rayon (supplied under the trade name "Corona SB Rayon" by Daiwabo Rayon K.K.), which 
had a degree of fiber roughness of 0.78 mg/m, a degree of fiber roundness of 0.68, and a length of 8 mm. was used. 
The crosslinked pulp fibers, which had thus been obtained, were taken as cellulose fibers (C). 

30 Comparative Example 3 

Preparation of cellulose fibers 

[0270] Softwood kraft pulp NBKP (supplied under the trade name "SKEENA PRIME" by Skeena Cellulose Co.). 
35 which had a degree of fiber roughness of 0. 1 8 mg/m and a degree of fiber roundness of 0.32, was prepared. The soft- 
wood kraft pulp NBKP, which had thus been prepared, was taken as cellulose fibers (D). 

Comparative Example 4 

40 Preparation of cellulose fibers 

[0271 ] Softwood kraft pulp NBKP (supplied under the trade name "HARMAC-R" by MacMillan Bloedel, Ltd.). which 
had a degree of fiber roughness of 0.24 mg/m and a degree of fiber roundness of 0.34. was prepared. The softwood 
kraft pulp NBKP. which had thus been prepared, was taken as cellulose fibers (E). 

45 

nnmparative Example 5 
Preparation of cellulose fibers 

so [0272] Crosslinked pulp fibers were prepared by carrying out the crosslinking reaction in the same manner as that 
in Example 4. except that softwood kraft pulp NBKP (supplied under the trade name "SKEENA PRIME" by Skeena Cel- 
lulose Co.). which had a degree of fiber roughness of 0.18 mg/m and a degree of fiber roundness of 0.32, was used. 
The crosslinked pulp fibers, which had thus been obtained, was taken as cellulose fibers (F). 
[0273] As for the cellulose fibers (A) through (F) described above, the degree of fiber roughness, the degree of fiber 

55 roundness, and the residual strain after compression in a wet state were measured with the methods describe below. 
The results shown in Table 2 were obtained. 
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( Measurement of the degree of fiber roughness ) 

[0274] Measurements were can'ied out with a fiber roughness meter FS-200 (supplied by KAJAANI ELECTRON- 
ICS LTD.). First, in order for the true weight of the cellulose f bers to be found, the cellulose fibers were dried In a vac- 

5 uum dryer at lOO^'C for 1 hour, and moisture was thereby removed from the cellulose fibers. 

[0275] Thereafter, approximately 1 g of the cellulose fibers were quickly weighed accurately to a precision of ±0.1 
mg. The cellulose fibers were then disaggregated perfectly in 150 ml of water by using a mixer attached to the fiber 
roughness meter such that they might not be damaged. The cellulose fibers disaggregated in water were then diluted 
with water to a volume of 5,000 ml. A 50 ml portion was accurately measured from the diluted liquid and taken as the 

10 liquid for the measurement of the fiber roughness. The degree of fiber roughness was then measured in accordance 
with the operation procedure for the fiber roughness meter. 

< Measurement of degree of fiber roundness ) 

15 [0276] The degree of ffoer roundness of the cellulose fibers was measured in the manner described below. First, 
the cellulose fiber was sliced perpendicularly along the cross-sectional direction of the fiber such that the area of the 
cross section of the fiber might not change. A photograph of the cross section of the cellulose fiber was then taken by 
using an electron microscope. Thereafter, the photograph of the cross section of the cellulose fiber was analyzed with 
an image analyzer "Avio EXCEL" (supplied by Nippon Avionics Co., Ltd.), and the degree of fiber roundness of the cel- 

20 lulose fiber was calculated with the formula shown below. One hundred fiber aoss sections were taken arbitrarily, their 
roundness values were measured, and the mean value of the measured roundness values was taken as the degree of 
fiber roundness of the cellulose f bers. 

Degree of fiber roundness = [4 x tc x (fiber aoss-sectional area of the measured fiber)] / 

25 2 

[(circumferential length of the fiber cross section of the measured fiber) ] 

( Measurement of residual strain after compression in wet state) 

30 [0277] The cellulose fibers were cut into a sheet having a basis weight of 500 g/m^ and a size of 50 mm x 50 mm. 
The sheet was adjusted such that it might have a thickness Iq of 5.0 ± 0.1 mm under a load of 5 g/cm^. Thereafter, on 
the assumption that the sheet might be wetted with the excreted body fluid. 1 2.5 g (approximately 1 0 times as heavy as 
the weight of the sheet) of physiological saline was approximately uniformly applied to the entire sheet, and the entire 
sheet was thereby wetted. Thereafter, with a Tensilon compression tester, the wetted sheet was compressed under the 

35 conditions of a compression area of 10 cm^ (a disk having a radius of 1.78 cm) and a compression rate of 10 
mm/minute up to a maximum load of 200 g/cm^ (i.e., 2.000 g per sheet). Thereafter, the pressure was renfK>ved at the 
equal rate. At this time, the physiological saline forced out from the pulp during the compression was removed by 
absorption with tissue paper . This operation was repeated a total of 10 times, and oonpression measurements were 
carried out. Th^eafter, the thickness l-i of the sheet under a load of 5 g/cm^ was measured. The residual strain after 

40 compression in a wet state was calculated with the formula shown below. 

Residual strain after compression in wet state (%) = (I o - 1 1) x 100 / 1 q 



45 

Table 2 





Dgree of fiber roughness 
(mg/m) 


Degree of fiber round- 
ness of fibers in cross 
section 


Residual strain after 
compression in wet state 
(%) 


Examples 


4 


0.36 


0.80 


25 


5 


0.35 


0.28 


28 


6 


0.78 


0.68 


33 


Comp. Examples 


3 


0.18 


0.32 


58 


4 


0.24 


0.34 


52 


5 


0.18 


0.32 


45 
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[0278] As is clear from Table 2. it can be found that, by the crosslinking of the cellulose fibers having a degree of 
fiber roughness of not lower than 0.3 mg/m, it becomes possible to keep the residual strain after compression in a wet 
state at a level lower than 40%. However, as for the cellulose f bers having a degree of fiber roughness of lower than 
0.3 mg/m and the crosslinked cellulose fibers, which are obtained by crosslinking the cellulose fibers having a degree 
of fiber roughness of lower than 0.3 mg/m, the residual strain after compression in a wet state cannot be kept at a level 
lower than 40%. This indicates that such cellulose fibers collapse very easily when they are subjected to compression 
in a wet state. Therefore, with such cellutose fibers, the fiber spaces formed by the cellulose fibers cannot be main- 
tained during the absorption of the body fluid, and the distance between the fibers cannot be kepi stabie. 

Example 7 

Preparation of absorbent paper 

10279] In water, 95 parts by weight of the cellulose fibers (A) and 5 parts by weight of polyvinyl alcohol fibers (sup- 
plied under the trade name "Fibri Bond" by Sansho K.K.). which had a diameter of 1 denier and a length of 3 mm and 
which served as the thermally fusible bonding fibers, were respectively dispersed and mixed together. A paper was then 
prepared from the resulting mixture by using a paper machine and dried. In this manner, a permeable absorbent paper 
having a basis weight of 40 g/rn^ was obtained. 

Example 8 

Preparation of absorbent paper 

[0280] In water. 90 parts by weight of the cellulose fibers (B) and 10 parts by weight of polyethylene terephlhalate 
fibers (hereinbelow referred to as PET fibers) (supplied under the trade name 'TMOTNSB" by Teijin Lid.), which had a 
diameter of 1 .1 denier and a length of 5 mm and which served as the thermally fusible bonding fibers, were respectively 
dispersed and mixed together. A paper was then prepared from the resulting mixture by using a paper machine and 
dried. In this manner, a permeable absoibent paper having a basis weight of 40 q/vt? was obtained. 

Example 9 

Preparation of absoitent paper 

[0281 ] In water, 70 parts by weight of the mercerized pulp fibers (supplied under the trade name "POROSANIER- 
J" by ITT Rayonier Inc.), which had a degree of fiber roughness of 0.36 mg/m (a fiber cross-sectional area of 3.8 x 10" 
® cm2) and a degree of fiber roundness of 0.80 and which served as the bulky cellulose fibers, 20 parts by weight of 
rayon fibers (supplied under the trade name "Corona SB Rayon" by Daiwabo Rayon K.K.), which had a degree of fiber 
roughness of 0.78 mg/m (a fiber aoss-sectional area of 5.9 x 10"^ cm^), a degree of fiber roundness of 0.68. and a 
length of 8 mm and which sen/ed as the bulky cellulose fibers. 5 parts by weight of polyvinyl alcohol fibers (supplied 
under the trade name "Fibri Bond" by Sansho K.K.), which had a diameter of 1 denier and a length of 3 mm and which 
served as the thermally fusible bonding fibers, and 10 parts by weight of kraft pulp NBKP (supplied under the trade 
name "SKEENA PRIME" by Skeena Cellulose Co.), which served as the other constituent, were respectively dispersed 
and mixed together. A paper was then prepared from the resulting mixture by using a paper machine and dried. In this 
manner, a permeable absorbent paper having a basis weight of 40 g/m^ was obtained. 

Comparative Example 6 

Preparation of absorbent paper 

[0282] In water, 1 00 parts by weight of the cellulose fibers (D) were dispersed. A paper was then prepared from the 
resulting dispersion by using a paper machine and dried. In this manner, an absorbent paper having a basis weight of 
40 g/rr^ was obtained. This absorbent paper did not contain crosslinked cellulose fibers. 

Comparative Example 7 

Preparation of absorbent paper 

[0283] In water. 100 parts by weight off the cellulose fibers (F) were dispersed. A paper was then prepared from the 



30 



EP0 661030B1 



resulting dispersion by using a paper machine and dried. In this manner, an at>sorbent paper having a basis weight of 
40 g/m^ was obtained. 

CoTOarative Example 8 

5 

Preparation of absorbent paper 

[0284] In water. 100 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "INDORAYON" 
by FT Inti Indorayon Utama). which had a degree of fiber roughness of 0.35 mg/m and a degree of fiber roundness of 
10 0.28, was dispersed. A paper was then prepared from the resulting dispersion by using a paper machine and dried. In 
this manner, an absorbent paper having a basis weight of 40 g/m^ was obtained. 

CQmpQrgtiv^ Example 9 

IS Preparation of absorbent paper 

[0285] In water. 40 parts by weight of the cellulose fibers (B) and 60 parts by weight of PET fibers (supplied under 
the trade name TMOTNSB" by Teijin Ltd.), which had a diameter of 1 .1 denier and a length of 5 mm and which served 
as the thermally fusible bonding fibers, were respectively dispersed and mixed together. A paper was then prepared 
20 from the resulting mixture by using a paper machine and dried. In this manner, an absorbent paper having a basis 
weight of 40 g/m^ was obtained. 

Comparative Example 10 

25 Preparation of absorbent paper 

[0286] Rayon staple fibers (supplied by Daiwabo Rayon K.K.) having a diameter of 0.7 denier and a length of 38 
mm were caused to entangle with one another with a water jet, and a nonwoven fabric having a basis weight of 40 gAn^ 
was thereby obtained. This nonwoven fabric did not contain crosslinked cellulose fibers. 
30 [0287] As for the absorbent paper obtained in Examples 7, 8. and 9 and Comparative Exanples 6 through 10, the 
thickness under a load of 2.5 g/m^, the absorption heights by Klemm's Method (after 1 minute and after 10 minutes) 
with respect to physiological saline, and the permeation time with respect to an 85 % by weight aqueous glycerol solu- 
tion were measured with the methods described below. The results shown in Table 3 were obtained. 

35 { Measurement of absorption heights by Klemm's Method (after 1 minute and after 10 minutes) 

[0288] The absorption height by Klemm's Method was measured by using a device shown in Fig. 19. 
[0289] First, the absorbent paper was cut into test pieces 30 having a size of 300 mm x 20 mm. Thereafter, as illus- 
trated in Fig. 19. the test piece 30 was hung from a support 31 , and the upper and lower ends of the test piece 30 were 
40 fixed such that it might not be slack. Also, a physiological saline 33 serving as a test liquid was introduced to a depth of 
40 mm in a rectangular vessel 32 having a size of 300 x 100 x 50 mm (length x width x depth), and the test piece 30 
was immersed in the physiological saline 33. 

[0290] The height of the test liquid, which had been absort}ed by the test piece 30, the height being taken from the 
surface of the test liquid, was measured 1 minute after the immersion of the test piece 30. Also, the height of the test 
45 liquid, which had been absorbed by the test piece 30. the height being taken from the surface of the test Iquid. was 
measured 10 minutes after the immersion of the test piece 30. 

[0291] For each of the absorption heights by Klemm's Method after 1 minute and after 10 minutes, the aforesaid 
test was repeated by using 1 0 test pieces, and a mean value of the 1 0 measured values was calculated. In this manner, 
the absorption height by Klemm's Method hi after 1 minute and the absorption height by Klemm's Method h^o ^^^^ 10 
so minutes were obtained. 

< Measurement of permeation time for an 85 % by weight aqueous glycerol solution ) 

[0292] The permeation time for an 85 % by weight aqueous glycerol solution was measured by using an apparatus 
55 shown in Fig. 20. 

[0293] First, the absorbent paper was cut into test pieces 40 having a size of 50 mm x 50 mm as shown in Fig. 20. 
Thereafter, as illustrated In Fig. 20, the test piece 40 was sandwiched and fixed between the ends of upper and lower 
glass pipes 41 . 41 having an inner diameter of 35 mm. At this time, the test piece 40 was fixed from both sides with clips 
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(not shown) via a silicone rubber 42 such that no liquid would leak laterally during the measurement. As the test liquid. 
10 g of an 85 % by weight aqueous glycerol solution 43 was taken into a 10-ml beaker 44 and gently poured from the 
beaker 44 into the upper glass pipe 41 . After the 85 % by weight aqueous glycerol solution 43 had been poured into the 
upper glass pipe 41. the time taken for a portion of the surface of the test piece 40, which portion corresponded to at 
5 least 50% of the opening area of the glass pipe 41 , to appear was measured. The time thus measured was taken as 
the liquid permeation time. 

[0294] The test Tiquid (i.e., the 85 % by weight aqueous glycerol solution) was prepared in the manner described 
below. 

[0295] After mixing 85 g of glycerol (supplied by Wako Chemical Industries. Ltd.) with 1 5 g of ion-exchanged water. 
10 0.01 g of Blue No. 1 for food (colorant supplied by Tokyo Kasel Kogyo K.K.) was added to the resulting mixture in order 
to color the test liquid in blue. 



Table 3 





Absorption height by Klemm's Method 
(mm) 


Permeation time for 
an 85 % by weight 
aqueous glycerol 
solution (seconds) 


Thickness under a 
load of 2.5g/m^ 
(mm) 




After 1 minute (hi) 


After 10 min- 
utes(hio) 






Examples 


7 


35 


60 


8 


0.76 


8 


42 


75 


12 


0.55 


9 


55 


90 


29 




Comp. Examples 


6 


31 


70 


430 


0.24 


7 


35 


78 


150 


0.35 


8 


32 


80 


330 


0.29 


9 


10 


25 


430 


0.25 


10 


88 


167 


205 


0.82 



36 gxampie 10 

Preparation of absorbent paper 

[0296] In water, 70 parts by weight of the cellulose fibers (A) and 30 parts by weight of kraft pulp NBKP (supplied 
40 under the trade name "SKEENA PRIME" by Skeena Cellulose Co.), which had a degree of fiber roughness of 0.18 
mg/m and a degree of fiber roundness of 0.32 and which served as the hydrophilic fine fibers, were respectively dis- 
persed and mixed together. A paper was then prepared from the resulting mixture by using a paper machine and dried. 
In this manner, a diffusing absorbent paper having a basis weight of 40 g/m^ was obtained. 

45 Example 11 

Preparation of absorbent paper 

[0297] TTiirty parts by weight of the cellulose fibers (C), 40 parts by weight of kraft pulp NBKP (supplied under the 
so trade name "TYEE KRAFT by Weyerhaeuser Canada. Ltd.), which had a degree of fiber roughness of 0.16 mg/m and 
a degree of fiber roundness of 0.31 and which served as the hydrophilic fine fibers, and 30 parts by weight of the mer- 
cerized pulp fibers (supplied under the trade name TOROSANIER-J" by ITT Rayonler Inc.), were mixed together. A 
paper was then prepared from the resulting mixture by using a paper machine and dried. In this manner, a diffusing 
absorbent paper having a basis weight of 40 g/m^ was obtained. 

55 
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Example 12 

Preparation of absorbent paper 

5 [0298] In water. 75 parts by weight of the cellulose fibers (B) and 25 parts by weight of softwood kraft pulp NBKP 
(supplied under the trade name "SKEENA PRIME" by Skeena Cellulose Co.), which had a degree of fiber roughness of 
0.18 mg/m and a degree of fiber roundness of 0.32 and which served as the hydrophillc fine fibers, were respectively 
dispersed and mixed together. A paper was then prepared from the resulting mixture by using a paper machine and 
dried. In this manner, a diffusing absorbent paper having a basis weight of 40 ghn^ was obtained. 

10 

Example 13 

Preparation of absorbent paper 

IS [0299] In water, 40 parts by weight of the cellulose fibers (A) and 60 parts by weight of softwood kraft pulp NBKP 
(supplied under the trade name "SKEENA PRIME" by Skeena Cellulose Co.), which had a degree of fiber roughness of 
0.18 mg/m and a degree of fiber roundness of 0.32 and which served as the hydi^ophilic fine fbers, were respectively 
dispersed and mixed together. A paper was then prepared from the resulting mixture by using a paper machine and 
dried. In this manner, a diffusing aiasorbent paper having a basis weight of 40 g/m^ was obtained. 

20 

Example 14 

Preparation of absorbent paper 

^ [0300] In water, 40 parts by weight of crosslinked pulp having a torsion structure [supplied under the trade name 
"High Bulk Additive" (hereinbelow referred to as "HBA") by Weyertiauser Paper], which served as the bulky cellulose 
fibers, 50 parts by weight of kraft pulp NBKP (supplied under the trade name "SKEENA PRIME" by Skeena Cellulose 
Co.), which had a degree of fiber roughness of 0.18 mg/m (a fiber cross-sectional area of 1.9 x 10'^cm^ and a degree 
of fiber roundness of 0.32 and which served as the hydrophilic fine fibers, and 1 0 parts by weight of PET fibers (supplied 

30 under the trade name TMOTNSB" by Teijin Ltd.). which had a diameter of 1 .1 denier and a length of 5 mm and which 
served as the thermally fusible bonding fibers, were respectively dispersed and mixed together. A paper was then pre- 
pared from the resulting mixture by using a paper machine and dried. In this manner, a diffusing absorbent paper having 
a basis weight of 40 gAn^ was obtained. 

35 Example 15 

Preparation of absorbent paper 

[0301] In water, 60 parts by weight of the cellulose fibers (A) and 40 parts by weight of kraft pulp NBKP (supplied 
40 under the trade name "SKEENA PRIME" by Skeena Cellulose Co.). which had a degree of fiber roughness of 0.18 
mg/m (a fiber cross-sectional area of 1 .9 x 10' ^cm^) and a degree of fiber roundness of 0.32 and which served as the 
hydrophillc fine fibers, were respectively dispersed and mixed together. A paper was then prepared from the resulting 
mixture by using a paper machine and dried. In this manner, a diffusing absorbent paper having a basis weight of 40 
g/m^ was obtained. 

45 

Example 16 

Preparation of absorbent paper 

50 [0302] In water. 60 parts by weight of the cellulose fibers (A), 37 parts by weight of softwood kraft pulp NBKP (sup- 
plied under the trade name "SKEENA PRIME" by Skeena Cellulose Co.). which had a degree of fiber roughness of 0. 1 8 
mg^m and a degree of fiber roundness of 0.32 and which served as the hydrophilic fine fibers, and 3 parts by weight of 
polyvinyl alcohol fibers (supplied under the trade name "Fibri Bond" by Sansho K.K.), which had a diameter of 1 denier 
and a length of 3 mm and which served as the thermally fusible bonding fibers, were respectively dispersed and mixed 

55 together. A paper was then prepared from the resulting mixture by using a paper machine and dried. In this manner, a 
diffusing absorbent paper having a basis weight of 40 g/m^ was obtained. 
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Comparative E xample 11 
Preparation of absorbent paper 

[0303] In water, kraft pulp NBKP (supplied under the trade name "SKEENA PRIME" by Skeena Cellulose Co.). 
which had a degree of fiber roughness of 0.18 mg/m (a fiber cross-sectional area on.9 x 10"® cnf) and a degree of 
fiber roundness of 0.32, was dispersed. A paper was then prepared from the resulting dispersion by using a paper 
machine and dried. In this manner, an absorbent paper having a basis weight of 40 g/m^ was obtained. 

Comparative Example 12 
Preparation of absort)ent paper 

10304] In water, 60 parts by weight of softwood krafl pulp NBKP (supplied under the trade name "INDORAVON" by 
PT Inti Indorayon Utama), which had a degree of fiber roughness of 0.35 mg/m and a degree of f ber roundness of 0.28, 
and 40 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "SKEENA PRIME" by Skeena Cel- 
lulose Co.). which had a degree of fiber roughness of 0.18 mg/m and a degree of fiber roundness of 0.32 and which 
served as the hydrophilic fine fibers, were respectively dispersed and mixed together. A paper was then prepared from 
the resulting mixture by using a paper machine and dried. In this manner, an absorbent paper having a basis weight of 
40 g/n^ was obtained. This absorbent paper did not contain crosslinted cellulose fibers. 

Comparative Example 13 

Preparation of absorbent paper 

[0305] In water, 60 parts by weight of the cellulose fibers (F) and 40 parts by weight of softwood kraft pulp NBKP 
(supplied under the trade name "SKEENA PRIME" by Skeena Cellulose Co.), which had a degree of fiber roughness of 
0.18 mg/m and a degree of fiber roundness of 0.32 and which served as the hydrophilic fine fbers, were respectively 
dispersed and mixed together. A paper was then prepared from the resulting mixture by using a paper machine and 
dried. In this manner, an absorbent paper having a basis weight of 40 g/m^ was obtained. 

Comparative Example 14 

Preparation of absorbent paper 

[0306] In water, 10 parts by weight of the cellulose fibers (B) and 90 parts by weight of softwood kraft pulp NBKP 
(supplied under the trade name "SKEENA PRIME" by Skeena Cellulose Ca), which had a degree of fiber roughness of 
0.18 mg/m and a degree of fiber roundness of 0.32 and which served as the hydrophilic fine fbers, were respectively 
dispersed and mixed together. A paper was then prepared from the resulting mixture by using a paper niachine and 
dried. In this manner, an absoibent paper having a basis weight of 40 g/m^ was obtained. 

Comparative Example 15 

Preparation of absorbent paper 

[0307] In water, 30 parts by weight of the cellulose fibers (B), 30 parts by weight of softwood kraft pulp NBKP (sup- 
plied under the trade name "SKEENA PRIME" by Skeena Cellulose Co.), which had a degree of fiber roughness of 0.18 
mg/m and a degree of fiber roundness of 0.32 and which served as the hydrophilic fine fibers, and 40 parts by weight 
of PET fibers (supplied under the trade name TMOTNSB" by Teijin Ltd.), which had a diameter of 1.1 denier and a 
length of 5 mm and which served as the thermally fusible bonding fbers, were respectively dispersed and mixed 
together. A paper was then prepared from the resulting mixture by using a paper machine and dried. In this manner, an 
absorbent paper having a basis weight of 40 g/nf was obtained. 

Comparativ e Example 16 

Preparation of absorbent paper 

[0308] A dry-process pulp sheet (supplied under the trade name "Kinodoth" by Honshu Paper Ca. Ud.), which had 
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a basis weight of 40 g/m^. was prepared. This absorbent paper did not contain crosslinked cellulose fibers. 
[0309] As for the absoitent paper obtained in Examples 10 through 16 and Comparative Examples 1 1 through 16, 
the thickness under a load of 2.5 g/m^, the absorption heights by Klemm's Method (after 1 minute and after 10 minutes) 
with respect to physiological saline, and the permeation time with respect to an 85 % by weight aqueous glycerol solu- 
5 tion were measured. The results shown in Table 4 were obtained. 



Table 4 





Absorption height by Klemm's Method 
(mm) 


Permeation time for 
an 85% by weight 
aqueous glycerol 
solution (seconds) 


Thickness under a 
load of 2.5g/m^ 
(mm) 




After 1 minute (h-j) 


After 10 min- 
utes(h^o) 






Examples 


10 


82 


235 


35 


0.50 


11 


67 


185 


43 




12 


66 


134 


22 


0.43 


13 


90 


160 


68 


0.34 


14 


71 


141 


68 




15 


76 


183 


45 




16 


78 


230 


43 


0.42 


Comp. Examples 


11 


31 


70 


430 


0.24 


12 


31 


75 


350 


0.26 


13 


32 


74 


290 


0.30 


14 


30 


67 


390 


0.25 


15 


45 


82 


245 


0.28 


16 


3 


4 


130 





35 

Example 17 

Preparation of absorbent paper 



40 [031 0] In water. 95 parts by weight of the cellulose fibers (A) and 5 parts by weight of polyvinyl alcohol fibers (sup- 
plied under the trade name "Fibri Bond" by Sansho K.K.), which had a diameter of 1 denier and a length of 3 mm and 
which served as the thermally fusible bonding fibers, were respectively dispersed and mixed together. A paper layer of 
a permeable absorbent paper was then formed from the resulting mixture on a wire by using a first paper machine. 
[0311] Also, in an independent operation, 70 parts by weight of the cellulose fibers (A) and 30 parts by weight of 

45 softwood kraft pulp NBKP (supplied under the trade name "TYEE KRAFT by Weyerhaeuser Canada, Ltd.), which had 
a degree of fiber roughness of 0.16 mg/m and a degree of fiber roundness of 0.31 and which served as the hydrophilic 
fine fibers, were dispersed and mixed together in water. A paper layer of a diffusing absorbent paper was then formed 
from the resulting mixture on a wire by using a second paper machine. 

[0312] The two paper layers were taken up from the respective wires, overlaid one upon the other, pressed, dehy- 
50 drated. and dried. In this manner, the composite absorbent paper having the structure shown in Fig. 5 was obtained. 
The total basis weight of the composite absorbent paper was 80 g/m^. The basis weight of the permeable absorbent 
paper and the basis weight of the diffusing absort)ent paper were respectively equal to 40 g/m^. 

Example 19 

55 

Preparation of absorbent paper 

[0313] As an absorbent sheet a conposite ab6ort}ent paper comprising a permeable absorbent paper, which had 
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been obtained in the same manner as that in Example 7, and a diffusing absorbent paper, which had been obtained in 
the same manner as that in Example 10, was prepared. 

[0314] Specifically, for the formation of the permeable absorbent paper. 95 parts by weight of the cellulose fibers 
(A) and 5 parts by weight of polyvinyl alcohol fibers (supplied under the trade name Tibri Bond" by Sansho K.K.), which 
5 had a diameter of 1 denier and a length of 3 mm and which served as the thermally fusible bonding fibers, were respec- 
tively dispersed and mixed together in water A paper layer of the permeable absorbent paper was then formed from the 
resulting mixture on a wire by using a first paper machine. 

[0315] Also, in an independent operation, for the formation of the diffusing absorbent paper, 70 parts by weight of 
the cellulose fibers (A) and 30 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "SKEENA 
10 PRIME" by Skeena Cellulose Co.). which had a degree of fiber roughness of 0.18 mg/m and a degree of fiber round- 
ness of 0.32 and which served as the hydrophilic fine fibers, were respectively dispersed and mixed together in water. 
A paper layer of the diffusing absorbent paper was then formed from the resulting mixture on a wire by using a second 
paper machine. 

[0316] The two paper layers were taken up from the respective wires, overlaid one upon the other, pressed, dehy- 
15 drated, and dried. In this manner, the composite absorbent paper having the structure shown in Fig. 5 was obtained. 
The total basis weight of the composite absorbent paper was 80 g/m^. The basis weight of the permeable absorbent 
paper and the basis weight of the diffusing absorbent paper were respectively equal to 40 g/m^. 
[0317] The permeable absorbent paper and the diffusing absorbent paper in this composite absorbent paper had 
the absorption heights by Klemm's Method and the permeation rates with respect to an aqueous glycerol solution 
20 respectively shown in Tables 3 and 4. 

Example 19 

Preparation of absorbent paper 

25 

[0318] As an absorbent sheet, a composite absorbent paper comprising a permeable absorbent paper, which had 
been obtained in the same manner as that in Example 8, and a diffusing absorbent paper, which had been obtained in 
the same manner as that in Example 12. was prepared. 

[0319] Specifically, for the formation of the permeable absorbent paper, 90 parts by weight of the cellulose fibers 
30 (B) and 10 parts by weight of PET fibers (supplied under the trade name "TMOTNSB" by Teijin Ltd.), which had a diam- 
eter of 1 .1 denier and a length of 5 mm and which served as the thermally fusible bonding fbers. were respectively dis- 
persed and mixed together in water. A paper layer of the permeable absorbent paper was then formed from the 
resulting mixture on a wire by using a first paper machine. 

[0320] Also, in an independent operation, for the formation of the diffusing absorbent paper, 75 parts by weight of 
35 the cellulose fibers (B) and 25 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "SKEENA 
PRIME" by Skeena Cellulose Co.). which had a degree of fiber roughness of 0.18 mg/m and a degree of fiber round- 
ness of 0.32 and which served as the hydrophilic fine fibers, were respectively dispersed and mixed together in water. 
A paper layer of the diffusing absorbent paper was then formed from the resulting mixture on a wire by using a second 
paper machine. 

40 [0321] The two paper layers were taken up from the respective wires, overlaid one upon the other, pressed, dehy- 
drated, and dried. In this manner, the composite absorbent paper having the structure shown in Fig. 5 was obtained. 
The total basis weight of the composite absorbent paper was 80 g/m^. The basis weight of the permeable absoitent 
paper and the basis weight of the diffusing absorbent paper were respectively equal to 40 g/m^. 
[0322] The permeable absorbent paper and the diffusing absorbent paper in this composite absorbent paper had 

45 the absorption heights by Klemm's Method and the permeation rates with respect to an aqueous glycerol solution 
respectively shown in Tables 3 and 4. 

Example 20 

50 Preparation of absorbent paper 

[0323] As an absorbent sheet, a composite absorbent paper comprising a permeable absorbent paper, which had 
been obtained in the same manner as that in Example 7, and a diffusing absorbent paper, which had been obtained in 
the same manner as that in Example 16. was prepared. 
55 [0324] Specifically, for the formation of the pemieable absorbent paper. 95 parts by weight of the cellulose fibers 
(A) and 5 parts by weight of polyvinyl alcohol fibers (supplied under the trade name "Fibri Bond" by Sansho K.K.), which 
had a diameter of 1 denier and a length of 3 mm and which served as the thermally fusible bonding fibers, were respec- 
tively dispersed and mixed together in water. A paper layer of the permeable absorbent paper was then formed from the 
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resulting mixture on a wire by using a first paper macliine. 

[0325] Also, in an independent operation, for the formation of the diffusing absorbent paper. 60 parts by weight of 
the cellulose fibers (A). 37 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "SKEENA. 
PRIME" by Skeena Cellulose Co.), which had a degree of fber roughness of 0.18 mg/m and a degree of fiber round- 
5 ness of 0.32 and which served as the hydrophilic fine fibers, and 3 parts by weight of polyvinyl alcohol fibers (supplied 
under the trade name "Fibri Bond" by Sansho K.K.). which had a diameter of 1 denier and a length of 3 mm and which 
served as the thermally fusible bonding fibers, were respectively dispersed and mixed together in water. A paper layer 
of the diffusing absorbent paper was then formed from the resulting mixture on a wire by using a second paper 
machine. 

10 [0326] The two paper layers were taken up from the respective wires, overlaid one upon the other, pressed, dehy- 
drated, and dried. In this manner, the composite absorbent paper having the structure shown in Fig. 5 was obtained. 
The total basis weight of the composite absorbent paper was 80 g/m^. The basis weight of the permeak)le absorbent 
paper and the basis weight of the diffusing absorbent paper were respectively equal to 40 g/m^. 
[0327] The permeable absorbent paper and the diffusing absorbent paper In this composite absorbent paper had 

15 the absorption heights by Klemm's Method and the permeation rates with respect to an aqueous glycerol solution 
respectively shown in Tables 3 and 4. 

Exanrple 21 

20 Preparation of absorbent paper 

[0328] As an absorbent sheet, a composite absorbent paper comprising a permeable absorbent paper, which had 
been obtained in the same manner as that in Example 7, a diffusing absorbent paper, which had been obtained in the 
same manner as that in Example 10, and a polymer dispersing paper was prepared. 

25 [0329] Specifically, for the formation of the permeable absorbent paper, 95 parts by weight of the cellulose fibers 
(A) and 5 parts by weight of polyvinyl alcohol fibers (supplied under the trade name "Fibri Bond" by Sansho K.K.), which 
had a diameter of 1 denier and a length of 3 mm and which served as the thermally fusible bonding fibers, were respec- 
tively dispersed and mixed together in water. A paper layer of the permeable absort)ent paper was then formed from the 
resulting mixture on a wire by using a first paper machine. 

30 [0330] Also, in an independent operation, for the formation of the diffusing absorbent paper. 70 parts by weight of 
the cellulose fibers (A) and 30 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "SKEENA 
PRIME" by Skeena Cellulose Co.). which had a degree of fiber roughness of 0.18 mg/m and a degree of fiber round- 
ness of 0.32 and which served as the hydrophilic fine fibers, were respectively dispersed and mixed together in water. 
A paper layer of the diffusing absorbent paper was then formed from the resulting mixture on a wire by using a second 

35 paper machine. 

[0331] Further, in an independent operation, for the formation of tiie polymer dispersing paper. 98 parts by weight 
of the cellulose fibers (A) and 2 parts by weight of polyvinyl alcohol fibers (supplied under the trade name "Fibri Bond" 
by Sansho K.K.). which had a diameter of 1 denier and a lengtii of 3 mm and which served as the tiiermally fusible 
bonding fibers, were respectively dispersed and mixed togetiier in water. A paper layer of the polymer dispersing paper 

40 was then formed from tiie resulting mixture on a wire by using a tiiird paper machine. 

[0332] The three paper layers were taken up from the respective wires, overlaid one upon anotiier in the order of 
the permeable absorbent paper, the diffusing absorbent paper, and the polymer dispersing paper. Thereafter, the 
resulting combination of the paper layers was pressed, dehydrated, and dried. In this manner, tiie composite absorbent 
paper having tiie structure shown in Fig. 7 was obtained. The total basis weight of the composite absorbent paper was 

45 100 g/m^. The basis weight of the permeable absort>ent paper and the basis weight of the diffi^ing absott)ent paper 
were respectively equal to 40 g/m^. The basis weight of the polymer dispersing paper was 20 g/m^. 
[0333] The permeable absorbent paper and the diffusing absorbent paper in tiiis composite absorbent paper had 
the ak)sorption heights by Klemm*s Method and the permeation rates witii respect to an aqueous glycerol solution 
respectively shown in Tables 3 and 4. 

50 

Example 22 

Preparation of absorbent paper 

55 [0334] In water, 95 parts by weight of tiie cellulose fibers (A) and 5 parts by weight of polyvinyl alcohol fOsers (sup- 
plied under the trade name "Fibri Bond" by Sansho K.K.). which had a diameter of 1 denier and a length of 3 mm and 
which served as tiie thermally fusible bonding fibers, were respectively dispersed and mixed togetiier. A paper layer of 
a permeable absorbent paper was then formed from the resulting mixture on a wire by using a first paper machine. 
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[0335] Also, in an independent operation, 70 parts by weight of the cellulose fibers (A) and 30 parts by weight of 
softwood kraft pulp NBKP (supplied under the trade name "7YEE KRAFT by Weyerhaeuser Canada, Ltd.), which had 
a degree of fber roughness of 0.16 mg/m and a degree of fiber roundness of 0.31 and which served as the hydrophilic 
fine fibers, were respectively dispersed and mixed together in water. A paper layer of a diffusing absorbent paper was 

5 then formed from the resulting mixture on a wire by using a second paper machine. 

[0336] Further, in an independent operation, 98 parts by weight of the cellulose fibers (A) and 2 parts by weight of 
polyvinyl alcohol fibers (supplied under the trade name Tibri Bond" by Sansho K.K.). which served as the thermally 
fusible bonding fibers, were respectively dispersed and mixed together in water. A paper layer of a polymer dispersing 
paper was then formed from the resulting mixture on a wire by using a third paper machine. 

10 [0337] The three paper layers were taken up from the respective wires, overlaid one upon another in the order of 
the permeable absorbent paper, the diffusing absorbent paper, and the polymer dispersing paper. Thereafter, the 
resulting combination of the paper layers was pressed, dehydrated, and dried. In this manner, the composite absorbent 
paper having the structure shown in Fig, 7 was obtained. The total basis weight of the composite absorbent paper was 
100 g/m^. The basis weight of the permeable absorbent paper and the basis weight of the diffusing absorbent paper 

75 were respectively equal to 40 g/rr^. The basis weight of the polymer dispersing paper was 20 g/m^. 

Comparative Example 17 
Preparation of absorbent paper 

20 

[0338] As an absorbent sheet, a composite absorbent paper comprising an absorbent paper, which had been 
obtained in the same manner as that in Comparative Example 7, and an absorbent paper, which had been obtained in 
the same manner as that in Comparative Example 13, was prepared. 

[0339] Specifically, for the formation of the absoitent paper according to Comparative Example 7, 100 parts by 
2$ weight of the cellulose fibers (F) were dispersed in water. A paper layer of the first absorbent paper was then formed 
from the resulting dispersion on a wire by using a first paper machine. 

[0340] Also, in an independent operation, for the formation of the absorbent paper according to Comparative Exam- 
ple 1 3. 60 parts by weight of the cellulose fibers (F) and 40 parts by weight of softwood kraft pulp NBKP (supplied under 
the trade name "SKEENA PRIME" by Skeena Cellulose Co.), which had a degree of fiber roughness of 0.18 mg/m and 
30 a degree of fiber roundness of 0.32 and which served as the hydrophilic fine fibers, were respectively dispersed and 
mixed together in water. A paper layer of the second absorbent paper was then formed from the resulting mixture on a 
wire by using a second paper machine. 

[0341 ] The two paper layers were taken up from the respective wires, overlaid one upon the other, pressed, dehy- 
drated, and dried. In this manner, the composite absorbent paper having the structure shown in Fig. 5 was obtained. 
35 The total basis weight of the composite absorbent paper was 80 g/m^. The basis weight of the first absorbent paper, 
which had been obtained in the same manner as that in Comparative Example 7, and the basis weight of the second 
absorbent paper, which had been obtained in the same manner as that in Comparative Example 13, were respectively 
equal to 40 g/m^. 

[0342] In this composite absorbent paper, the first absorbent paper, which had been obtained in the same manner 
40 as that in Comparative Exanrple 7, and the second absorbent paper, which had been obtained in the same manner as 
that in Comparative Example 13, had the absorption heights by Klemm's Method and the permeation rates with respect 
to an aqueous glycerol solution respectively shown in Tables 3 and 4. 

Comparative Example 18 

45 

Preparation of absorbent paper 

[0343] As an absorbent sheet, a conrposite absorbent paper comprising an absorbent paper, which had been 
obtained in the same manner as that in Comparative Example 8, and an absorbent paper, which had been obtained in 

50 the same manner as that in Comparative Example 1 1 , was prepared. 

[0344] Specifically, for the formation of the absorbent paper according to Comparative Example 8, 100 parts by 
weight of softwood kraft pulp NBKP (supplied nder the trade name "INDORAYON" by PT Inti Indorayon Utama). which 
had a degree of fber roughness of 0.35 mg/m and a degree of fiber roundness of 0.28, was dispersed in water. A paper 
layer of the first absorbent paper was then formed from the resulting dispersion on a wire by using a first paper machine. 

55 [0345] Also, in an independent operation, for the formation of the absorbent paper according to Comparative Exam- 
ple 1 1 . 100 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "SKEENA PRIME" by Skeena 
Cellulose Co.), which had a degree of fiber roughness of 0. 1 8 mg/m and a degree of fiber roundness of 0.32, were dis- 
persed in water. A paper layer of the second absorbent paper was then formed from the resulting dispersion on a wire 
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by using a second paper machine. 

[0346] The two paper layers were taken up from the respective wires, overlaid one upon the other, pressed, dehy- 
drated, and dried. In this manner, the composite absorbent paper having the structure shown in Fig. 5 was obtained. 
The total basis weight of the composite absorbent paper was 80 g/m^. The basis weight of the first absorbent paper, 
s which had been obtained in the same manner as that in Comparative Example 8, and the basis weight of the second 
absorbent paper, which had been obtained in the same manner as that in Comparative Example 1 1 , were respectively 
equal to 40 g/m^. 

[0347] In this composite absorbent paper, the first absorbent paper, which had been obtained in the same manner 
as that in Comparative Example 8, and the second absorbent paper, which had been obtained in the same manner as 
10 that In Comparative Example 11 , had the absorption heights by Klemm's Method and the permeation rates witii respect 
to an aqueous glycerol solution respectively shown in Tables 3 and 4. 

Comparative Example 19 

15 Preparation of absorbent paper 

[0348] As an absorbent sheet, a composite absorbent paper comprising an absorbent paper, which had been 
obtained in the same manner as that in Comparative Example 7, an absorbent paper, which had been obtained in the 
same manner as tiiat in Comparative Example 1 3, and a polymer dispersing paper was prepared. 
20 [0349] Specifically, for the formation of the absorbent paper according to Comparative Example 7. 100 parts by 
weight of the cellulose fibers (F) were dispersed in water. A paper layer of the first absorbent paper was then formed 
from the resulting dispersion on a wire by using a first paper machine. 

[0350] Also, in an independent operation, for the formation of the absorbent paper according to Comparative Exam- 
ple 1 3, 60 parts by weight of the cellulose fibers (F) and 40 parts by weight of softwood kraft pulp NBKP (supplied under 
2S the trade name "SKEENA PRIME" by Skeena Cellulose Co.), which had a degree of fiber roughness of 0. 1 8 mg/m and 
a degree of fiber roundness of 0.32 and which served as the hydrophilic fine fibers, were respectively dispersed and 
mixed together in water. A paper layer of the second absorbent paper was then formed from the resulting mixture on a 
wire by using a second paper machine. 

[0351 ] Further, in an independent operation, for the formation of tiie polymer dispersing paper, 1 00 parts by weight 
30 of the cellulose fibers (F) were dispersed in water. A paper layer of tiie polymer dispersing paper was then formed from 
the resulting dispersion on a wire by using a third paper machine. 

[0352] The three paper layers were taken up from the respective wires, overlaid one upon anotiier in tiie order of 
the first absorbent paper, the second absorbent paper, and the polymer dispersing paper. Thereafter, the resulting com- 
bination of the paper layers was pressed, dehydrated, and dried. In this manner, the composite absorbent paper having 
35 the structure shown in Fig. 7 was obtained. The total basis weight of the composite at>sorbent paper was 100 g/m^. The 
basis weight of the first absorbent paper, which had been obtained in the same manner as that in Comparative Example 
7, and the basis weight of the second absorbent paper, which had been obtained in the same manner as that in Com- 
parative Example 13, were respectively equal to 40 g/m^. The basis weight of the polymer dispersing paper was 20 
g/m2. 

40 [0353] In this composite absorbent paper, the first absorbent paper, which had been obtained in tiie same manner 
as that in Comparative Example 7, and the second absorbent paper, which had been obtained in the same manner as 
that in Comparative Example 13, had tiie absorption heights by Klemm's Metiiod and tiie permeation rates witii respect 
to an aqueous glycerol solution respectively shown in Tables 3 and 4. 

45 Example 23 

Preparation of absorbent article 

[0354] As tiie cellulose fibers 2a, the cellulose fibers (A), which had been adjusted so as to have a basis weight of 
50 1 50 g/nf and a size of a lengtti of 1 75 mm and a width of 73 mm. were used. As ttie absorbent polymer 2b, 0.5 g of the 
absorbent polymer (A) was spread to the cellulose fibers (A) such that tiie basis weight might become equal to 39 g/m^. 
The absorbent polymer (A) was thus dispersed and mixed witii the cellulose fibers (A). The resulting mixture was 
adjusted so as to have a thickness of 1mm and was included and covered with tiie permeable absorbent paper 2c. As 
the permeable absorbent paper 2c. the permeable absorbent paper obtained in Example 7 was cut to a lengtii of 175 
55 mm and a width of 1 60 mm, and the thus cut paper was used. In tills manner, the absorbent member 2 having the con- 
figuration shown in Fig. 1 was obtained. 

[0355] The obtained absorbent member 2 was wrapped up in a polyethylene-laminated waterproof paper, which 
served as the back sheet 3 and had a lengtti of 205 mm and a widtii of 95 mm. The absorbent member 2, which had 
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been wrapped up in the back sheet 3. was then included in the liquid-permeable topsheet 1 having a length of 205 mm 
and a width of 1 72 mm. The absorbent member 2 was secured by using a thermally fusible bonding as the joints 6. 6. 
... Further, as the adhesive parts 4, 4. 4, a thermally fusible bonding was applied along three lines with a basis weight 
of 30 g/m^. a width of 10 mm and a length of 1 15 mm. In this manner, a sanitary napWn having the configuration shown 
in Fig. 1 was obtained. 

[0356] The liquid-permeable topsheet 1 described above was prepared in the manner described below. 
[0357] Specifically, as illustrated in Fig. 21 , a nonwoven fabric 52 having a basis weight of 25 g/m^ was prepared 
with a dry hot gluing method from polyethylene^wlypropylene composite fibers (supplied by Chisso Corp.), to which 
0.34 % by weight of a mixed surfactant of an alkyi phosphate and a sorbitan fatty acid ester had been adhered. A low- 
density polyethylene film 51 having a thickness of 25 jim (supplied by Mitsui Petrochemical Industries, Ltd.) was then 
laminated with the nonwoven fabric 52. 

[0358] The topsheet 1 had a wall portion 53. The wall portion 53 was provided with openings 54, which had a size 
of 0.1 to 2 mm^, at a density of 52 openings/cm^. The topsheet 1 had a hydrophobic surface constituted of the low-den- 
sity polyethylene film 51 and a hydrophilic surface constituted of the nonwoven fabric 52. Methods for producing the top- 
sheet are described in, for example, Japanese Patent Laid-open Application 64-34365 and 1-258953, which are 
incorporated herein by reference. 

Example 24 

Preparation of absorbent article 

[0359] As the cellulose fibers 2a, the cellulose fibers (B), which had been adjusted so as to have a basis weight of 
150 g/m^ and a size of a length of 1 75 mm and a width of 73 mm, were used. As the absorbent polymer 2b, 0.5 g of the 
absoibent polymer (B) was spread to the cellulose fibers (B) such that the basis weight might become equal to 39 g/m^. 
The resulting mixture was adjusted so as to have a thickness of 1 mm and was included and covered with the permeable 
absorbent paper 2c. As the permeable absorbent paper 2c, the permeable absorbent paper obtained in Example 8 was 
cut to a length of 1 75 mm and a width of 1 60 mm, and the thus cut paper was used. In this manner, an absorbent mem- 
ber 2 having the configuration shown in Fig. 1 was obtained. 

[0360] The other procedures were carried out in the same manner as that in Example 23, and a sanitary napkin 
having the configuration shown in Fig, 1 was obtained. 

Example 25 

Preparation of absorbent article 

[0361] As the diffusing absoit)ent paper 2d for including and covering an absorbent polymer, the diffusing absorb- 
ent paper, which had been obtained in Example 10 and had a length of 175 mm and a width of 190 mm, was used. A 
thermally fusible bonding was spread in a spiral pattern in a proportion of approximately 10 g/m^ on the diffusing 
absoibent paper. Thereafter, as the absorbent polymer 2b, 0.5 g of the absoitent polymer (A) was spread approxi- 
mately uniformly (at a basis weight of approximately 39 g/m^ over an area of a length of 1 75 mm and a width of 73 mm 
on the diffusing absorbent paper. The two ends of the diffusing absorbent paper were then turned up in order to include 
and cover the absorbent polymer (A) such that the absorbent polymer (A) might not fall from the diffusing absorbent 
paper. In this manner, the diffusing absorbent paper and the absorbent polymer (A) were combined with each other into 
a unitary body having a width of 73 mm. The integral body thus obtained was then Included and covered with the per- 
meable absorbent paper 2c. As the permeable absorbent paper 2c, the permeable absorbent paper obtained in Exam- 
ple 7 was cut to a length of 175 mm and a width of 130 mm, and the thus cut paper was used. In this manner, an 
absorbent member 2 having the configuration shown in Rg. 2 was obtained. 

[0362] The other procedures were carried out in the same manner as that in Example 23. and a sanitary napkin 
having the configuration shown in Fig. 2 was obtained. 

Ex€|mpl9 2g 

Preparation of absorbent article 

[0363] An absorbent member 2 having the configuration shewn in Rg. 2 was obtained in the same manner as that 
in Example 25, except that the diffusing absorbent paper obtained in Example 11 was used in lieu of the diffusing 
absorbent paper used in Example 25 (which was obtained in Example 10), and the absorbent polymer (C) was used in 
lieu of the absorbent polymer (A). 
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[0364] The other procedures were carried out in the same manner as that in Example 23, and a sanitary napkin 
having the configuration shown in Rg. 2 was obtained. 

Example 27 

5 

Preparation of absorbent article 

[0365] As the composite absorbent paper 2f, the composite absorbent paper, which had been obtained in Example 
1 7, was cut to a length of 1 75 mm and a width of 1 50 mm, and the cut paper thus obtained was used. A thermally fusible 

10 bonding was spread in a spiral pattern in a proportion of approximately 10 g/m^ on the side of the diffusing absorbent 
paper of the composite absorbent paper Thereafter, as the absorbent polymer 2b, 0.5 g of the absorbent polymer (A) 
was spread approximately uniformly (at a basis weight of approximately 39 g/m^ over an area of a length of 175 mm 
and a width of 73 mm on the composite absorbent paper. The two ends of the composite absorbent paper along its lon- 
gitudinal direction were then turned up such that a unitary body having a width of 73 mm might be obtained. In this nnan- 

15 ner, an absorbent member 2 having the configuration shown in Fig. 4 was obtained. 

[0366] The other procedures were carried out in the same manner as that in Example 23. and a sanitary napkin 
having the configuration shown in Fig. 4 was obtained. 

Examples 28. 29. and 30 

20 

Preparation of absorbent article 

[0367] A sanitary napkin was obtained in the same manner as that in Example 27. except that the composite 
absorbent paper obtained in each of Examples 18, 19, and 20 was used as the composite absorbent paper 2f used in 
25 Example 27, and 1 .5 g of the absorbent polymer was spread. 

Comparative Example 20 

Preparation of absorbent article 

30 

[0368] A sanitary napkin having the configuration shown in Fig. 1 was obtained in the same manner as that in 
Example 23. except that the cellulose fibers (D) were used in lieu of the cellulose fibers (A), the absorbent polymer (D) 
was used in lieu of the absorbent polymer (A), and the absorbent paper obtained in Comparative Example 6 was used 
in lieu of the permeable absorbent paper obtained in Example 7. 

35 

Comparative Example 21 

Preparation of absorbent article 

40 [0369] A sanitary napkin having the configuration shown in Fig. 1 was obtained in the same manner as that in 
Example 23, except that the cellulose fibers (F) were used in lieu of the cellulose fibers (A), the absorbent polymer (E) 
was used in lieu of the absorbent polymer (A), and the absorbent paper obtained in Comparative Example 10 was used 
in lieu of the permeable absorbent paper obtained in Example 7. 

45 Comparative Example 22 

Preparation of absorbent article 

[0370] A sanitary napkin having the configuration shown in Fig. 1 was obtained in the same manner as that in 
50 Exarrple 23, except that the cellulose fibers (D) were used in lieu of the cellulose fibers (A), the absorbent polymer (C) 
was used in lieu of the absorbent polymer (A), and the absorbent paper obtained in Conparative Example 6 was used 
in lieu of the permeable absorbent paper obtained in Example 7. 

Comparative Example 23 

55 

Preparation of absorbent article 

[0371] A sanitary napkin having the configuration shown in Fig. 2 was obtained in the same manner as that in 
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Example 25, except that the absorbent paper obtained in Comparative Example 16 was used In lieu of the diffusing 
absorbent paper obtained in Example 10, the absorbent polymer (C) was used in lieu of the absorbent polymer (A), and 
the absorbent paper obtained in Comparative Example 6 was used in lieu off the permeable absorbent paper obtained 
in Example 7. 

5 [0372] As for the sanitary napkins obtained in Examples 23 through 30 and Comparative Examples 20. 21 . 22. and 
23, the tests for the absorption time, the dynamic quantity of reflow, and leakage were carried out with the methods 
described below. The results shown in Table 5 were obtained. 

( Measurement of absorption time (5 g), reabsorption time (10 g), and dynamic quantity of reflow) 

10 

[0373] As illustrated in Fig. 22, a sanitary napkin 80 obtained in each of Examples 23 through 30 and Comparative 
Exanples 20, 21 . 22. and 23 was horizontally placed. An acrylic plate 82 having an inlet 81 having a diameter of 10 mm 
was placed on the sanitary napkin 80. Weights 83, 83 were then placed on the acrylic plate 82 such that a load of 5 
g/cm^ might be applied to the sanitary napkin 80. 

15 [0374] Thereafter, 5 g of defibrinated equine blood (supplied by Nippon Biotest Laboratories) was poured from the 
inlet 81 . and the absorption time (in seconds) taken for the liquid to be absorbed completely was measured. Also, after 
the liquid had been absorbed completely, the sanitary napkin 80 was left to stand for 20 minutes. Thereafter, 5 g of defi- 
brinated equine blood was again poured, the reabsorption time (for 10 g) was measured. The sanitary napkin 80 was 
then left to stand for 20 minutes. 

20 [0375] Thereafter, ten absorbent elements conrposed of softwood pulp, which had a width off 75 mm and a length 
of 195 mm, and a basis weight of 30 g/cm^, were placed on the upper surface of the sanitary napkin 80 (i.e., on the side 
in contact with the user's skin). As illustrated in Rg. 24, shorts, to which the sanitary napkin 80 having the absorbent 
elements placed thereon had been fitted, were then put on a movable female hip model 90 shown in Fig. 23. Thereafter, 
the model 90 was caused to walk at a walking speed of 100 steps/minute (i.e, 50 m/minute) for 1 minute. 

25 [0376] After the walking had been finished, the sanitary napkin 80 and the 1 0 absorbent elements were taken out, 
and the weight of the defibrinated equine blood absorbed by the absorbent elements was measured and taken as the 
dynamic quantity of reflow (in g). 

[0377] The measurements described above were respectively canried out for five sarrples off each sanitary napkin, 
and the mean value of the five measured values was calculated and taken as each of the absorption time, the reabsorp- 
30 tion time, and the dynamic quantity of reflow. 

< Leakage test (number of occurrence of leakage) ) 

[0378] As illustrated in Fig. 24, a sanitary napkin 80 obtained in each of Examples 23 through 30 and Comparative 
35 Examples 20, 21 , 22, and 23 was f itted to the movable female hip model 90. Shorts were then put on the model 90, and 
the model 90 was caused to walk at a walking speed off 100 steps/minute (i.e.. 50 nVminute) for 10 minutes. 
[0379] Thereafter, while the model 90 was walking, 5 g of defibrinated equine blood was injected through a tube 91 
into the sanitary napkin 80. The model 90 was then caused to continue to walk at the same walking speed for 20 min- 
utes. At this time, the number off the samples, which exhibited leakage, among 10 samples of each sanitary napkin, was 
40 counted. Thereafter, 5 g of defibrinated equine blood was again injected through the tube 91 into the sanitary napkin 
80, and the model 90 was then caused to continue to walk at the same walking speed for 20 minutes. At this time, the 
number off the samples, which exhibited leakage, among 10 samples off each sanitary napkin, was again counted. 
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[0380] When the results of tiie blood absorption time and the dynamic quantity of ref low shown in Table 5 are stud- 
ied, it can be found that, with the sanitary napkins in accordance with the present invention, the blood absorption time 
falls witiiin the range of 10 to 18 seconds, tiie blood reabsorption time falls witiiin tiie range of 20 to 28 seconds, and 

30 the dynamic quantity of ref low falls within the range of 0. 1 to 0.4 g. Thus, with the sanitary napkins in accordance witii 
the present invention, good results are obtained with respect to both the blood absorption time and the dynamic quantity 
of ref low. However, witii tiie sanitary napkins obtained in Comparative Examples, tiie blood reabsorption time is as long 
as 47 to 1 00 seconds, and the dynamic quantity of ref low is as large as 0.6 to 1 .2 g. Thus, the sanitary napkins obtained 
in Comparative Examples cannot satisfy tiie requirement with respect to the blood absorption time, na can it satisfy tiie 

35 requirement with respect to the dynamic quantity of reflow. 

[0381] Also, with the sanitary napkins in accordance with the present invention, tiie number of occurrence of leak- 
age at the time of 10 g of absorption is as small as 0 to 3. Thus tiie sanitary napkins in accordance with tiie present 
invention exhibit good inhibition of leakage. On the other hand, with the sanitary napkins obtained in Comparative 
Examples, the number of occurrence of leakage at the time of 10-g absorption Is as large as 5 to 7. 

40 [0382] Specifically, tiie absorbent article in accordance witii the present invention, which is provided with tiie 
absorbent member constituted of a combination of tiie absorbent polymer having a high liquid retentive capacity and a 
high permeation rate and the crosslinked cellulose fibers, exhibits good absorption characteristics. 
[0383] On the other hand, the absorbent article, which comprises only the crosslinked cellulose fibers or only tiie 
absorbent polymer having a high retentive capacity and a high permeability as in Conparative Example 22 or 23, can- 

45 not exhibit good effects and has insufficient absorption characteristics. 

[0384] Also, the absorbent article In accordance with the present invention can exhibits its effects to tiie largest 
extent as a large excretion amount type of absorbent article, which is to be used for night or for long-time use. Even if 
a large amount of the absorbent polymer is used, the gel blocking phenomenon will not occur with the absorbent article 
in accordance with the present invention. Further, even under the conditions of large amounts of body fluid excretion, 

50 the absorbent article in accordance witii the present invention exhibits littie reflow of the body fluid from the absorbent 
member to tiie surface and exhibits little leakage. 

Examplgg31 ^ncl32 

55 Preparation Of absorbent article 

[0385] As illustrated in Fig. 2. a hot melt (supplied under the trade name "Topko P-61 8B" by Toyo Petrolite Co. , Ltd.) 
was spread in a spiral pattern on tiie diffusing absorbent paper 2d having a lengtii of 175 mm and a widtti of 190 mm 
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at an amount of 10 g per 1 diffusing absorbent paper. Thereafter, 0.5 g of the absorbent polymer 2b was spread 
approximately uniformly (at an amount of approximately 38 g per 1 m^ absorbent paper) over an area of a width of 75 
mm on the diffusing absoitent paper 2d. The absorbent polymer 2b was then included in and combined with the diffus- 
ing absoibent paper 2d into a unitary body The integral body thus obtained was then included and covered with the 
5 permeable absorbent paper 2c. As the permeable absorbent paper 2c. each of the permeable absorbent paper 
obtained in Example 7 and the permeable absorbent paper obtained in Example 8 was cut to a length of 175 mm and 
a width of 130 mm. and each of the thus cut paper sheets was used. In this manner, an absorbent member 2 having 
the configuration shown in Fig. 2 was obtained. 

[0386] The diffusing absorbent paper 2d was prepared in the manner described below. Specifically. 60 parts by 
10 weight of the mercerized pulp fibers (supplied under the trade name TOROSANIER-J" by ITT Rayonier Inc.). which 
had a degree of fiber roughness of 0.36 mg/m and a degree of fiber roundness of 0.80, and 40 parts by weight of soft- 
wood krafft pulp NBKP (supplied under the trade name "SKEENA PRIIVIE" by Steena Cellulose Co.), which had a 
degree of fiber roughness of 0.1 8 mg/m and a degree of fiber roundness of 0.32, were respectively dispersed and mixaj 
together in water. A paper was then prepared from the resulting mixture by using a paper machine and dried. In this 
15 manner, the diffusing absorbent paper 2d having a basis weight of 40 g/m^ was obtained. 

[0387] The other procedures were carried out in the same manner as that in Example 23, and a sanitary napkin 
having the configuration shown in Fig. 2 was obtained. 

Q^mparative ExaniDies 24 to 28 

20 

Preparation of absorbent article 

[0388] A sanitary napkin having the configuration shown in Fig, 2 were obtained in the same manner as that in 
Example 31 , except that the absorbent paper obtained in each of Comparative Examples 6 through 1 0 was used in lieu 
25 Of the permeable absorbent paper 2c used in Exarrples 31 and 32. 

[0389] As for the sanitary napkins obtained in Examples 31 and 32 and Comparative Examples 24 through 28, the 
Wood absorption time, the dynamic quantity of reflow, and the number of occurrence of leakage were measured. The 
results shown in Table 6 were obtained. 
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gyamplasaa. 34. 35. and 36 
50 Preparation of absorbent article 

[0390] As illustrated in Fig. 2, as the diffusing absorbent paper 2d having a length of 175 mm and a width of 190 
mm, the diffusing absorbent paper obtained in each of Examples 10, 12. 13. and 16 was used. A hot melt (supplied 
under the trade name Topko P-618B" by Toyo Petroltte Co.. Ltd.) was spread in a spiral pattern with a basis weight of 
55 1 0 g/nf on the diffusing absorbent paper 2d. Thereafter. 0.5 g of the absorbent polymer 2b was spread approximately 
uniformly ) over an area of a width of 75 mm on the diffusing absorbent paper 2d at an amount of approximately 38 g 
per 1 m^ diffusing absorbent paper. The absorbent polymer 2b was then included in and combined with the diffusing 
absorbent paper 2d into a unitary body. The integral body thus obtained was then included and covered with the per- 
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meable absorbent paper 2c having been cut to a length of 1 75 mm and a width of 1 30 mm. In this manner, an absorbent 
member 2 having the configuration shown in Fig. 2 was obtained. 

[0391] The permeable absorbent paper 2c was prepared In the manner described below. Specifically. 95 parts by 
weight of the mercerized pulp fibers (supplied under the trade name TOROSANIER-J" by ITT Rayonier Inc.), which 

5 had a degree of fiber roughness of 0.36 mg/m and a degree of fiber roundness of 0.80, and 5 parts by weight of poly- 
vinyl alcohol fibers (supplied under the trade name "Fibri Bond" by Sansho K.K.), which had a diameter of 1 denier and 
a length of 3 mm, were respectively dispersed and mixed together in water. A paper was then prepared from the result- 
ing mixture by using a paper machine and dried. In this manner, the permeable absorbent paper 2c having a basis 
weight of 40 g/m^ was obtained. 

10 [0392] The other procedures were carried out in the same manner as that in Example 23. and a sanitary napkin 
having the configuration shown in Rg. 2 was obtained. 

Comparative Examples 29 to 33 

IS Preparation of absorbent article 

[0393] A sanitary napkin having the configuration shown in Fig. 2 were obtained In the same manner as that in 
Example 33. except that the absorbent paper obtained in each of Comparative Examples 11 through 15 was used in 
lieu of the diffusing absorbent paper 2d used in Examples 33. 34, 35, and 36. 
20 [0394] As for the sanitary napkins obtained In Examples 33, 34, 35, and 36 and Comparative Examples 29 through 
33. the blood absorption time, the dynamic quantity of ref low. and the number of occurrence of leakage were measured. 
The results shown in Table 7 were obtained. 



Table 7 





Blood absorption time (seconds) 


Dynamic quantity of 
ref low (g) 


Number of occurrence of 
leakage 




5g 


lOg (reabsorption) 




5g 


lOg 


Examples 


33 


25 


35 


0.2 


0 


1 


34 


22 


31 


0.4 


0 


2 


35 


28 


38 


0.4 


0 


2 


36 


26 


36 


0.2 


0 


2 


Comp. Examples 


29 


50 


85 


1.0 


0 


7 


30 


45 


78 


0.8 


0 


5 


31 


40 


73 


0.7 


0 


5 


32 


50 


82 


1.0 


0 


6 


33 


40 


70 


0.7 


0 


5 



[0395] Effects of the absorbent article in accordance with the present invention, which corresponds to a large exae- 
45 tion amount type of absorbent article, which is to be used for person having a large amount of excretion, for night, for 
long-time use. or the like, will be verified hereinbelow. 

Example 37 

so Preparation of absorbent article 

[0396] A sanitary napkin having the configuration shown in Fig. 1 was obtained in the same manner as that in 
Example 23, except that the amount of the absorbent polymer (A) spread was increased from 0.5 gfeheet (a basis 
weight of approximately 39 g/nrf) to 1 .5 g/sheet (a basis weight of approximately 1 1 7 g/m^). 
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Examoie 38 

Preparation of absorbent article 

[0397] A sanitary napkin having the configuration shown in Fig. 2 was obtained in the same manner as that in 
Example 25, except that the absorbent polymer (B) was used in lieu of the absorbent polymer (A), the amount of the 
absoitent polymer spread was increased from 0.5 g/sheet (a basis weight of approximately 39 g/m^) to 1 .5 g/feheet (a 
basis weight of approximately 117 g/m^). 

Example 39 

Preparation of absort>ent article 

[0398] As the composite absorbent paper 2g. the composite absorbent paper, which had been obtained in Example 
22, was cut to a length of 1 75 mm and a width of 1 50 mm, and the cut paper thus obtained was used. A thermally fusible 
borxling was spread in a spiral pattern in a proportion of approximately 10 g/m^ on the side of the polymer dispersing 
paper of the composite absorbent paper. Thereafter, as the absorbent polymer 2b, 1 .5 g of the absorbent polymer (A) 
was spread approximately uniformly (at a basis weight of approximately 1 1 7 g/vr?) over an area of a length of 1 75 mm 
and a width of 73 mm on the composite absorbent paper. The two ends of the composite absorbent paper along its lon- 
gitudinal direction were then turned up such that a unitary body having a width of 73 mm might be obtained. In this man- 
ner, an absorbent member 2 having the configuration shown in Fig. 6 was obtained. 

[0399] The other procedures were carried out in the same manner as that in Example 23. and a sanitary napkin 
having the configuration shown in Rg. 6 was obtained. 

Example 40 

Preparation of absorbent article 

[0400] A sanitary napkin having the configuration shown in Fig. 6 was obtained in the same manner as that in 
Example 39, except that the composite absorbent paper obtained in Example 21 was used in lieu of the composite 
absorbent paper 2g (i.e., the composite absorbent paper obtained in Example 22) used in Example 39. 

Comparative Example 34 

Preparation of absorbent article 

[0401 ] As the cellulose fibers 2a. the cellulose fibers (D), which had been adjusted so as to have a basis weight of 
1 50 g/m^ and a size of a length of 1 75 mm and a width of 73 mm, were used. As the absoibent polymer 2b. 1 .5 g (a 
basis weight of 1 17 g/rn^) of the absorbent polymer (D) was spread approximately uniformly to the cellulose f bers (D). 
The resulting mixture was adjusted so as to have a thickness of 1mm and was included in the absorbent paper, which 
had been obtained in Comparative Example 6 and cut to a length of 175 mm and a width of 160 mm. In this manner, 
an absorbent member 2 having the configuration shown in Fig. 1 was obtained. 

[0402] The other procedures were carried out in the same manner as that in Example 23, and a sanitary napkin 
having the configuration shown in Fig. 1 was obtained. 

Comparative Example 35 
Preparation of absort>ent article 

[0403] The absorbent paper, which had been obtained in Comparative Example 1 5, was cut to a length of 1 75 mm 
and a width of 190 mm. A thermally fusible bonding was spread in a spiral pattern in a proportion of approximately 10 
g/m2 on absorbent paper. Thereafter, as the absorbent polymer 2b, 1.5 g of the absoibent polymer (E) was spread 
approximately uniformly (at a basis weight of approximately 1 17 g/m^) over an area of a length of 175 mm and a width 
of 73 mm on the absorbent paper. The two ends of the absorbent paper were then turned up in order to include the 
absorbent polymer such that a unitary body having a width of 73 mm might be obtained. The integral body thus obtained 
was then included and covered with the absorbent paper, which had been obtained in Comparative Example 10 and cut 
to a length of 175 mm and a width of 130 mm. In this manner, an absorbent member 2 having the configuration shown 
in Fig. 2 was obtained. 
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[0404] The other procedures were carried out in the same manner as that in Example 23, and a sanitary napkin 
having the configuration shown in Fig. 2 was obtained. 

Comparative Examples 36 and 37 

5 

Preparation of absorbent article 

[0405] A sanitary napkin was obtained in the same manner as that in Exanrple 27. except that the composite 
absorbent paper obtained in each of Comparative Examples 1 7 and 18 was used as the composite ab6ort>ent paper 2f 
10 used in Example 27, and 1 .5 g of the absorbent polymer was spread. 

Comparative Example 38 

Preparation of absorbent article 

75 

[0406] A sanitary napkin having the configuration shown in Fig. 6 was obtained in the same manner as that in 
Exanple 39. except that the composite absorbent paper obtained In Comparative Example 19 was used as the com- 
posite absorbent paper 2g in lieu of the composite absorbent paper obtained in Example 22. 
[0407] As for the sanitary napkins obtained in Examples 37, 38, 39, and 40 and Comparative Examples 34 through 
20 38, in order to investigate mainly the absorption performance with respect to the absorption of a large amount of body 
fluid under the conditions of high exaetion amounts and long-time use. the tests for the absorption time, the dynamic 
quantity of reflow, and leakage under the conditions of large amounts of absorption were carried out with the methods 
described below. The results shown in Table 8 were obtained. 

25 < Measurement of absorption time (5 g), reabsorption time (1 0 g). threefold absorption time (1 5 g). and dynamic quan- 
tity of reflow) 

[0408] The blood absorption time and the reabsorption time were measured in the same manner as that descrit>ed 
above. As for the threefold btood absorption time, after the reabsorption time was measured, 5 g of def ibrinated equine 

30 blood was further poured, and the absorption time taken for the liquid to be absorbed completely was measured. 

[0409] As for the dynamic quantity of reflow. after the threefold blood absorption time had been measured, the san- 
itary napkin was left to stand for 20 minutes. The sanitary napkin was then put on a movable female hip model 90 in the 
same manner as that described above. Thereafter, the model 90 was caused to walk at a walking speed of 100 
steps/minute (i d, 50 m/minute) for 1 minute. The quantity of reftow of the defibrinated equine blood (in g) was then 

35 measured. 

( Leakage test (number of occurrence of leakage) ) 

[0410] After 5 g of defibrinated equine blood was injected twice and the number of occurrence of leakage was 
40 measured twice in the leakage test described above. 5 g of defibrinated equine blood was further injected, and the 
model 90 was then caused to continue to walk for 20 minutes. At this time, the number occunrence of leakage was again 
counted. 



Tabled 





Blood absorption time (seconds) 


Dynamic 
quantity of 
reflow (g) 


Number of occurence of leak- 
age 




5g 


lOg (reab- 
sorption) 


15g (three- 
fold absorp- 
tion) 




5g 


lOg 


15g 


Exanples 


37 


12 


21 


43 


0.3 


0 


0 


3 




38 


10 


18 


28 


0.2 


0 


0 


1 




39 


10 


16 


25 


0.1 


0 


0 


0 




40 


10 


18 


28 


0.2 


0 


0 


1 
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Table 8 (continued) 





Blood absorption time (seconds) 


Dynamic 
quant'rty of 
fellow (g) 


Number of occurence 
age 


B of leak- 




5g 


10g (reab- 
sorption) 


I5g (three- 
fold absorp- 
tion) 




5g 


lOg 


log 


Comp. Exam- 
pies 


34 


43 


195 


352 


1.5 


0 


7 


10 


35 


20 


45 


182 


2.1 


0 


3 


10 


36 


60 


100 


180 


0.9 


0 


7 


10 


37 


45 


80 


130 


0.9 


0 


7 


10 


38 


50 


95 


145 


0.8 


0 


5 


10 



[041 1 ] As is clear from the results shown in Table 8, it can be found that, with the sanitary napkins in accordance 
with the present invention, which contain the crosslinked cellulose fibers and a large amount off the absorbent polymer 
having a high retentive capacity and a high permeability, the threefold absorption time for 15 g with respect to the con- 
ditions of long-time use and large excretion amounts is as short as 25 to 43 seconds. Also, the quantity of ref low is as 
small as 0.1 to 0.3 g. Thus the sanitary napkins in accordance with the present invention are markedly better than the 
articles for comparison, which contain a similar large amount of the absorbent polymer. 

[0412] Also, with the sanitary napkins in accordance with the present invention, the number of occurrence of leak- 
age at the time of 15 g of absorptton is as small as 0 to 3. Thus the sanitary napkins in accordance with the present 
invention exhibit good inhibition of leakage. On the other hand, with the sanitary napkins for comparison, all of the 10 
samples of each sanitary napkin tested exhibited the liquid leakage. 

[0413] Further, it can be found that, with the combination of the composite absorbent paper comprising the 
crosslinked cellulose fibers having a high liquid permeability and a high diffusing capacity and the polymer having a high 
retentivity and a high permeability, the absorbent article can be obtained, in which the respective absorbent materials 
do not separate from one another and the flow of the body fluid to the absorbent polymer is idealized markedly, and 
which has a very simple configuration, a high absorbency, and a very thin thickness. Such effects could not be obtained 
with the conventional absorbent article constituted of a combination off many absorbent materials. 

Example 41 

Preparation of ab6ort)ent article 

[0414] As illustrated in Fig. 9, as the diffusing absorbent paper 2d having a length of 175 mm and a width of 190 
mm. the diffusing absorbent paper obtained in Example 1 4 was used. A hot melt (supplied under the trade name Topko 
P-618B'' by Toyo Petrolite Co., Ltd.) was spread in a spiral pattern with a basis weight of 10 g/m^ on the diffusing 
absortDent paper 2d. Thereafter, as the absorbent polymer 2b, 1 .5 g of the absorbent polymer (A) was spread approxi- 
mately uniformly ) over an area of a width of 75 mm on the diffusing absorbent paper 2d at an amount of approximately 
114 g per 1 m^. The absorbent polymer 2b was then included in and combined with the diffusing absorbent paper 2d 
into a unitary body, which was taken as a polymer sheet. The polymer sheet was then included and covered with the 
permeable absorbent paper 2c. As the permeable absoitent paper 2c. the permeable absoibent paper obtained in 
Example 9 was cut to a length of 1 75 mm and a width of 1 30 mm, and the thus cut paper was used. In this manner, the 
absorbent member 2 was obtained. The obtained absorbent member 2 was wrapped up in a polyethylene-laminated 
waterproof paper, which served as the back sheet 3 and had a length of 205 mm and a width of 95 mm. 
[0415] The other procedures were carried out in the same manner as that in Example 23, and a sanitary napkin 
was thereby obtained. 

Example 42 

Preparation of absorbent article 

[0416] As illustrated in Fig. 11, as the diffusing absorbent paper 2d having a length off 175 mm and a width off 75 
mm. the diffusing absorbent paper obtained in Example 15 was used. A hot melt was spread in a spiral pattern among 
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the three sheets of the diffusing absorbent paper 2d at an amount of 10 g per 1 diffusing absorbent paper. Thereaf- 
ter, as the absorbent polymer 2b, 1 g of the absorbent polymer (A) was spread approximately uniformly in each of the 
two regions formed by the three sheets of the diffusing absorbent paper 2d. Thus, a total of 2 g of the absorbent polymer 
(A) was spread at a total amount of approximately 1 52 g per 1 m^ diffusing absorbent paper. The absorbent polymer 2b 

5 was then included in and combined with the diffusing absorbent paper 2d into a unitary body, which was taken as a pol- 
ymer sheet. The polymer sheet was then included and covered with the permeable absorbent paper 2c. As the perme- 
able absorbent paper 2c, the permeable absorbent paper obtained in Example 7 was cut to a length of 175 mm and a 
width of 130 mm. and the thus cut paper was used. In this manner, the absorbent member 2 having the configuration 
shown in Fig. 1 1 was obtained. 

10 [0417] The other procedures were earned out in the same manner as that in Example 23. and a sanitary napkin 
was thereby obtained. 

Example 43 

15 Preparation of absorbent article 

[041 8] An absorbent member 2 was prepared in the same manner as that in Example 42. except that the absorbent 
polymer (B) was used in lieu of the absorbent polymer (A) used in Example 42. In this manner, a sanitary napkin having 
the configuration shown in Fig. 1 1 was obtained. 

20 

Example 44 

Preparation of absorbent article 

25 [0419] An absorbent member 2 was prepared in the same manner as that in Example 42, except that the absorbent 
polymer (C) was used in lieu of the absorbent polymer (A) used in Example 42. In this manner, a sanitary napkin having 
the configuration shown in Fig. 1 1 was obtained. 

Exarriple 4$ 

30 

Preparation of absorbent article 

[0420] As illustrated in Fig. 13, 2 g (a basis weight of approximately 152 g/m^) of the celluk)se fibers (A), which 
served as the fluff pulp 2h, and 2 g (a basis weight of approximately 152 g/m^) of the absorbent polymer (B), which 
35 served as the absorbent polymer 2b, were mixed together and formed into a sheet. Also, the sheet thus formed was 
then included in and combined with the permeable absorbent paper 2c into a unitary body As the permeable absorbent 
paper 2c, the permeable absorbent paper obtained in Example 7 was cut to a length of 175 mm and a width of 130 mm, 
and the thus cut paper was used. In this manner, the absorbent member 2 was obtained. 

[0421] The other procedures were carried out in the same manner as that in Example 23, and a sanitary napkin 
40 having the configuration shown in Fig. 1 3 was thereby obtained. 

Comparative Example 39 

Preparation of absorbent article 

45 

[0422] A sanitary napkin having the configuration shown in Fig. 9 was obtained in the same manner as that in 
Example 41. except that the absorbent paper obtained in Comparative Example 11 was used in lieu of the diffusing 
absorbent paper, which had been obtained in Example 14 and used as the diffusing absorbent paper 2d in Example 23. 
the absorbent paper obtained in Comparative Example 1 1 was used in lieu of the permeable absorbent paper, which 
so had been obtained in Example 9 and used as the permeable absorbent paper 2c. and the absorbent polymer (D) was 
used as the absort>ent polymer 2b in lieu of the absorbent polymer (A). 

Comparative Example 40 

55 Preparation of absorbent article 

[0423] . A sanitary napkin having the configuration shown In Fig. 11 was obtained in the same manner as that in 
Exanple 42. except that the absorbent paper obtained in Comparative Example 16 was used in lieu of the diffusing 
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absorbent paper, which had been obtained in Example 15 and used as the diffusing absorbent paper 2d in Exanple 42, 
the absorbent paper obtained in Conparative Example 16 was used in lieu of the permeable absorbent paper, which 
had been obtained in Example 7 and used as the permeable absorbent paper 2c. and 0.7 g of the absorbent polymer 
(E) was used as the absorbent polymer 2b in lieu of the absorbent polymer (A). 

5 

Comparative Example 41 
Preparation of absorbent article 

10 [0424] A sanitary napkin having the configuration shown in Fig. 13 was obtained in the same manner as that in 
Example 45, except that softwood pulp (supplied under the trade name ''NB-420'' by Weyerhauser Paper) was used In 
lieu of the cellulose fibers (A), which was used as the fluff pulp 2h in Example 45, the absorbent paper obtained in Com- 
parative Example 10 was used in lieu of the permeable absorbent paper, which had been obtained in Example 7 and 
used as the permeable absorbent paper 2c. and the absorbent polymer (D) was used as the absorbent polymer 2b in 

75 lieu of the absorbent polymer (B). 

Comparative Example 42 
Preparation of absorbent article 

20 

[0425] A sanitary napkin having the configuration shown in Fig. 13 was obtained in the same manner as that in 
Example 45. except that softwood pulp (supplied under the trade name "NB-420- by Weyerhauser Paper) was used in 
lieu of the cellulose fibers (A), which was used as the fluff pulp 2h in Example 45, the absorbent paper obtained in Com- 
parative Example 1 1 was used in lieu of the permeable absorbent paper, which had been obtained in Example 7 and 
25 used as the permeable absorbent paper 2c, and 0.5 g (a basis weight of approximately 38 g/m^ of the absorbent pol- 
ymer (C) was used as the absorbent polymer 2b in lieu of 2 g of the absorbent polymer (B). 

Comparative Example 43 

30 Preparation of absorbent article 

[0426] A sanitary napkin was obtained in the same manner as that in Example 23. except that an absorbent mem- 
ber used in a commercially available sanitary napkin (supplied under the trade name TREE DAY" by Kao Corp.) was 
taken out from tiie sanitary napkin and used as the absorbent member. 

35 

Comparative Example 44 
Preparation of absorbent article 

40 [0427] A sanitary napkin was obtained in the same manner as that in Example 23, except tiiat an absorbent mem- 
ber used in a commercially available, super-thin type of sanitary napkin (supplied under tiie trade name "FREE DAY 
Safety Slim Regular" by Kao Corp.) was taken out from tiie sanitary napkin and used as the absorbent member. 
[0428] As for tiie absorbent members used in Examples 41 through 45 and Comparative Examples 39 tiirough 44, 
he centrifugal retentive capacity witii respect to pseudo-Wood, which was measured after equilibrium absorption swell- 

45 ing with the pseudo-blood, and tiie permeation rate witii respect to pseudo-Wood were measured with the methods 
described below. The results shown in Table 9 were obtained. 

< Measurement of centrifugal retentive capacity of tiie absorbent member of pseudo-Wood after equilibrium absorption 
swelling) 

50 

[0429] The absorbent member was included in a bag formed witti paper and nonwoven fabric such that tiie polymer 
may not fall from the bag. The bag comprising tiie absorbent member was placed in a vat comprising 1.000 ml of 
pseudo-blood and left to stand for 30 minutes. The bag comprising the absorbent member was then put in a centi-ifugal 
separator (Model H-130C supplied by Kokusan Enshinki K.K.) and subjected to rotation at a rotation speed of 2,000 
55 rpm (at a centrifugal acceleration of 895 Q) for 10 minutes. Thereafter, tiie weight of ttie absorbent member was meas- 
ured, and tiie centrifugal retentive capacity was calculated witii tiie formula shown below. 



50 



EP0661030B1 



Centrifugal retentive capacity (g) = [weight of the absorbent member after centrifugal separation (g)] - 

[original weight of the absorbent member (g)] 

5 < Measurement of the permeation rate of the absorbent member with respect to pseudo-blood ) 

[0430] As illustrated in Fig. 25. a device 51 (a buret comprising glass cylinders having a cross-sectional area of 10 
cm^, an inner diameter of 35.8 mm, and a length of a cylindrical portion of 500 mm) was used, wherein 80-mesh wire 
gauze was applied between the glass cylinders such that an absorbent member might not fall. A center portion of the 

10 absorbent member was cut to a circular shape having a diameter of 60 mm, and an absorbent member 50 having a 
thickness of 0.5 to 5 mm was thereby obtained. The absorbent member 50 was sandwiched between the glass cylin- 
ders and was swollen with an excess of pseudo-blood until the swelling reached equilibrium. (The absorbent member 
50 was left to stand for approximately 30 minutes.) The level of the pseudo-blood W was matched to the position of 400 
mm. and the cock was closed. The cock was then opened, and the time taken fbr the pseudo-blood W to pass between 

IS gauge L indicating the height of 300 mm and gauge M indicating the height of 200 mm (liquM amount: 100 ml) was 
measured. The permeation rate was then calculated with the formula shown below. 

Permeation rate of the absorbent member of blood (ml blood per minute) s [lOO mq / [time taken fbr pseudo-blood 

20 . 



Tables 



25 





Centrifugal retentive 
capacity (g) 


Permeation rate 
(m^/min) 


Examples 


41 


58.2 


68.5 


42 


69.5 


72.6 


43 


62.0 


105 


44 


46.8 


62.3 


45 


62.2 


73.2 


Comp. Examples 


39 


49.7 


5.7 


40 


23.5 


35.2 


41 


66.1 


7.2 


42 


14.3 


82.3 


43 


10.5 


153 


44 


15.3 


95.1 



[0431 ] As for the sanitary napkins obtained in Examples 41 through 45 and Comparative Examples 39 through 44, 
the tests for the blood absorption time, the dynamic quantity of ref low, and leakage were can'led out. The results shown 
45 In Table 1 0 were obtained. 
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Table 10 





Blood absorption time (seconds) 


Dynamic 
quantity of 
ref tow (g) 


Number of occurrence of leak- 
age 




Sg 


10g (reab- 
sorption) 


15g (three- 
fold absorp- 
tion) 






lug 


i Sin 

log 


Examples 


41 


12 


22 


28 


0 3 


0 


0 


3 




42 


10 


18 


23 


n 1 


0 


0 


0 




43 


9 


15 


18 


0 1 


0 


0 


0 




44 


13 


21 


25 


n 9 


0 


0 


2 




45 


8 


16 


21 


n 1 


0 


0 


2 


Comp. Exam- 


39 


18 


112 


432 


0.9 


0 


10 


10 


ples 


40 


12 


35 


72 


1.8 


0 


5 


10 




41 


25 


142 


353 


0.8 


1 


4 


10 




42 


10 


21 


28 


3.0 


0 


2 


10 




43 


8 


12 


21 


2.8 


0 


1 


10 




44 


12 


18 


43 


0.8 


0 


0 


10 



[0432] When the results of the blood absorption time and tiie dynamic quantity of ref low shown in Table 1 0 are stud- 
ied, it can be found that, with tiie sanitary napkins in accordance with the present invention, the blood absorption time, 
the blood reabsorption time, and the tiireefold blood absorption time fall within tiie range of 8 to 28 seconds, and the 
dynamic quantity of ref low falls within the range of 0.1 to 0.3 g. Thus, with the sanitary napkins in accordance with tfie 
present invention, good results are obtained with respect to both the blood absorption time and tiie dynamic quantity of 
ref low. However, witii the sanitary napkins obtained in Comparative Examples, though some of them have tiie threefold 
absorption time of as short as 21 seconds and 28 seconds, their dynamic quantities of ref low are as large as 2.8 g and 
3.0 g. Thus, the sanitary napkins obtained in Comparative Examples cannot satisfy botti of the requirements with 
respect to the blood absorption time and the dynamic quantity of ref low. 

[0433] Also, with the sanitary napkins in accordance with the present invention, the number of occurrence of leak- 
age at the time of 1 5 g of absorption with respect to tiie conditions of long-time use and large excretion amounts is as 
small as 0 to 3. Thus the sanitary napkins in accordance with the present invention exhibit good inhibition of leakage. 
On tiie other hand, with the sanitary napkins obtained In Comparative Examples, all of the 10 samples of each sanitary 
napkin tested exhibited the leakage. 

[0434] Specifically, the sanitary napkin in accordance with tiie present invention, which comprises the absorbent 
member having both the high Wood retentive capacity and the high permeation rate, exhibits a high reabsorption rate, 
undergoes littie Ikjuid reflow and little leakage even under tiie conditions of high excretion amounts, and has a high 
absorbency. 

Example 46 

Preparation of liquid-permeable topsheet 

[0435] A molten resin of a low-density polyetiiylene (supplied by Mitsui petrochemical Industries, Ltd.) was extruded 
from a T-die onto a spiral knitted wire net 111 composed of wire rods 111a shown in Figures 26(A) and 26B. The 
extruded molten resin was subjected to hot-air processing under vacuum suction. In this manner, a polyetiiylene porous 
film 132 shown in Figures 27(A) and 27(B) was obtained. The polyethylene porous film 132 had a shape con-esponding 
to tiie surfece shape of tiie wire net 1 1 1 and had hole portions at the positions corresponding to the spaces between 
the wire rods 1 1 la of the wire net 1 1 1 . (The polyethylene porous film 132 had a large number of top portions 135 com- 
posed of convex curved surfaces, the back sides of which were constituted of spaces, and a large number of hole por- 
tions 134.) 
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[0436] Also, in an independent operation. 100 g of mercerized pulp (supplied under the trade name "PORO- 
SANIER%I" by ITT Rayonier Inc.), which had a degree of fiber roughness of 0.36 mg/m and a degree of fiber roundness 
of 0.80. was dispersed in 1 ,000 g of an aqueous aosslinking agent solution, which contained 5% of dimethyloldihydrox- 
yethyleneurea (supplied under the trade name "Sumitex Resin NS-19" by Sumitomo Chemical Co., Ltd.) serving as a 
5 crosslinking agent and 3% of a metal salt catalyst (supplied under the trade name "Sumitex Accelerator X-1 1 0" by Sum- 
itomo Chemical Ca, Lid.). In this manner, the mercerized pulp was impregnated with the aqueous crosslinking agent 
solution. 

[0437] Thereafter, the excess aqueous crosslinking agent solution was removed from the mercerized pulp until the 
proportion of the aqueous crosslinking agent solution with respect to the mercerized pulp became 100% (i e. until the 

10 content of the aqueous crosslinking agent solution in the mercerized pulp became equal to 1 0Og). The mercerized pulp 
was then heated in an electric dryer at 135''C for 10 minutes. The cellulose in the pulp was thus crosslinked. and mer- 
cerized crossiinked pulp fibers, which were the bulky cellulose fibers, were thereby obtained. 
[0438] In water, 95 parts by weight of the mercerized crosslinked pulp fibers, which had thus been obtained, and 5 
parts by weight of polyvinyl alcohol (PVA) fibers (supplied under the trade name "Fibri Bond" by Sansho K.K.), which 

IS had a thickness of 1 denier and a length of 3 mm and which served as the thermally fusible bonding fibers, were respec- 
tively dispersed and mixed together. A paper was then prepared from the resulting mixture and dried. In this manner, 
an absorbent sheet having a basis weight of 40 g/m^ was obtained. 

[0439] An embossing roll, which had two 2mm<liameter circular patterns per cm^, was heated to a temperature of 
1 lO^'C, and the polyethylene porous film and the absorbent sheet were overlaid and combined with each other into a 
20 unitary body by the embossing operation. In this manner, a lk]|uid-permeable topsheet (A) having the configuration 
shown in Fig. 15 was obtained. 

Example 47 

25 Preparation of liquid-permeable topsheet 

[0440] A nonwoven fabric having a basis weight of 25 g/m^ was prepared with a dry hot gluing method from poly- 
ethylene/^lypropylene composite fibers (supplied by Chisso Corp.). which had a diameter of 2 denier and a length of 
38 mm. 

30 [0441] Thereafter, in the same manner as that for the liquid-permeable topsheet (A), the nonwoven fabric having 
been prepared with the dry hot gluing method and the absorbent sheet, which was used for the liquid-permeable top- 
sheet (A), were overlaid one upon the other and combined into a unitary body by the embossing roll. In this manner, a 
liquid-permeable topsheet (B) having the configuration shown in Fig. 1 5 was obtained. 

35 Exanrple 48 

Preparation of liquid-permeable topsheet 

[0442] Softwood kraft pulp (supplied under the trade name "INDORAYON" by PT Inti Indorayon Utama). which had 
40 a degree of fiber roughness of 0.35 mg/m and a degree of fiber roundness of 0.28. was dispersed in an aqueous 
crosslinking agent solution, which contained 5% of dimethyloldihydroxyethyleneurea (supplied under the trade name 
"Sumitex Resin NS-19" by Sumitomo Chemical Co., Ltd.) serving as a crosslinking agent and 5% of a metal salt catalyst 
(supplied under the trade name "Sumitex Accelerator X-1 10" by Sumitomo Chemical Co., Ltd.). In this manner, the soft- 
wood kraft pulp was inpregnated witii tiie aqueous aosslinking agent solution. 
45 [0443] Thereafter, the excess aqueous crosslinking agent solution was removed from the softwood kraft pulp until 
the proportion of the aqueous crosslinking agent solution with respect to the kraft pulp became 100%. The kraft pulp 
was then heated in an electric dryer at 1 SS'^C for 1 0 minutes. The cellulose In the pulp fibers was tiius crosslinked, and 
bulky cellulose fibers (crosslinked pulp fibers) were thereby obtained. 

[0444] Also, 90 parts by weight of the bulky cellulose fibers, which had tiius been obtained, and 10 |>arts by weight 
so of PET fibers (supplied under the trade name "TMOTNSB" by Teijin Ltd.), which had a diameter of 1.1 denier and a 
length of 5 mm and which served as tiie thermally fusible bonding fibers, were respectively dispersed and mixed 
together in water. Thereafter, a wet-process absorbent paper having a basis weight of 40 g/rr? was prepared from the 
resulting mixture. 

[0445] Further, a nonwoven fabric having a basis weight of 25 g/m^ was prepared with a dry hot gluing method from 
55 polyethylene/ix>lypropylene composite fibers (supplied by Chisso Corp.), which had a thickness of 2 denier and a lengtii 
of 38 mm. The nonwoven fabric having been prepared witii tiie dry hot gluing method and tiie wet-process absorbent 
paper, which had been prepared in tiie manner described above, were overlaid one upon tiie other prior to the drying 
step in the paper machine. The resulting combination was passed tiirough a dryer and combined into a unitary body by 
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thermal fusion. In this manner, a liquid-permeable topsheet (C) having the configuration shown In Fig. 15 was obtained. 

Example 49 

5 Preparation of liquid-permeable topsheet 

[0446] For the formation of a nonwoven fabric layer of synthetic fibers, 35 parts by weight of polyester fibers (sup- 
plied under the trade name TM04N" by Teijin Ltd.), which had a diameter of 0.5 denier (0.55 dtex) and a length of 5 
mm. 45 parts by weight of polyester fibers (supplied under the trade name "N-790" by Kuraray Co., Ltd.), which had a 
10 diameter of 2.5 denier and a length of 5 mm, and 20 parts by weight of polypropylene (core) - vinyl acetate (sheath) 
composite fibers (supplied under the trade name "EA" by Chisso Corp.), which had a diameter of 1.5 denier and a 
length of 5 mm, were respectively dispersed in water. A nonwoven fabric having a basis weight of 25 ghr? was then 
prepared from the resulting dispersion by using a first paper machine. 

[0447] Thereafter, in a second paper machine, 90 parts by weight of the bulky cellulose fibers (mercerized 
IS crosslinked pulp fibers), which were used for the liquid-permeable topsheet (A), and 10 parts by weight of a low melting 
point type of polyester fibers (supplied under the trade name 'TMOTNSB" by Teijin Ltd.), which had a diameter of 1 .1 
denier and a length of 5 mm and which served as the thermally fusible bonding fibers, were respectively dispersed in 
water. Thereafter, an absorbent sheet having a basis weight of 40 g/m^ was prepared from the resulting dispersion in 
the second paper machine. The absorbent sheet thus prepared and the nonwoven fabric obtained in the first paper 
20 machine were overlaid one upon the other. The resulting combination was combined into a unitary body through ther- 
mal fusion in the drying step in the paper machine. In this manner, a liquid-permeable topsheet (D) having the configu- 
ration shown in Fig. 15 was obtained. 

Example 50 

25 

Preparation of liquid-permeable topsheet 

[0448] For the formation of a nonwoven fabric layer of synthetic fibers, the same constituents and the same propor- 
tions as those for the nonwoven fabric layer of the liquid-permeable topsheet (D) were employed. In this manner, a non- 

30 woven fabric having a basis weight of 25 g/m^ was prepared by using a first paper machine. 

[0449] Thereafter, in a second paper machine. 90 parts by weight of crosslinked pulp having a torsion structure 
(supplied under the trade name "High Bulk Additive" by Weyerhauser Paper), which served as the bulky cellulose fibers, 
and 10 parts by weight of a low melting point type of polyester fibers (supplied under the trade name TMOTNSB" by 
Teijin Ltd.), which had a diameter of 1 . 1 denier and a length of 5 mm and which served as the thermally fusible bonding 

35 fibers, were respectively dispersed in water. Thereafter, an absorbent sheet having a basis weight of 40 g/m^ was pre- 
pared from the resulting dispersion in the second paper machine. 

[0450] Thereafter, In a third paper machine. 30 parts by weight of crosslinked pulp having a torsion structure (sup- 
plied under the trade name "High Bulk Additive" by Weyerhauser Paper), which served as the bulky cellulose fibers, and 
70 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "SKEENA PRIME" by Skeena Cellulose 

40 Co.), which had a degree of fiber roughness of 0.18 mg/m and a degree of fiber roundness of 0.32, were respectively 
dispersed in water. Thereafter, an absorbent paper having a basis weight of 20 g/m^ was prepared from the resulting 
dispersion in the third paper machine. The nonwoven fabric of synthetic fibers obtained in the first paper machine, the 
absorbent sheet obtained in the second paper machine, and the absorbent paper obtained in the third paper machine 
were successively overlaid one upon another. The resulting combination was combined into a unitary body in the drying 

45 step in the paper machine. In this manner, a topsheet (E) having the configuration shown in Fig. 1 7 was obtained. 

Comparative Example 45 

Preparation of Tiquid-permeable topsheet 

50 

[0451] In water, 100 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "SKEENA 
PRIME" by Skeena Cellulose Co.), which had a degree of fiber roughness of 0.18 mg/m and a degree of fiber round- 
ness of 0.32, was dispersed. Thereafter, an absorbent sheet having a basis weight of 40 g/m^ was prepared from the 
resulting dispersion. The absorbent sheet thus obtained and the polyethylene porous film, which was employed for the 
65 liquid-permeable topsheet (A), were merely overlaid one upon the other without being combined with each other into a 
unitary body. In this manner, a liquid-permeable topsheet (F) was obtained. In this topsheet, an absorbent sheet com- 
prising bulky cellulose fibers was not used, and the absorbent sheet and the polyethylene porous film were not com- 
bined with each other into a unitary body. 
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Comparative Example 46 

Preparation of liquididermeable topsheet 

5 [0452] A nonwoven fabric having a basis weight of 25 g/m^ was prepared with a dry hot gluing method from poly- 
ethylene/polypropylene composite fibers (siipplied by Chisso Corp.). which had a diameter of 2 denier (2.2 dtex) and a 
length of 38 mm. 

[0453] Thereafter, 100 parts by weight of softwood kraft pulp NBKP (supplied under the trade name "SKEENA 
PRIME" by Skeena Cellulose Co.), which had a degree of fiber roughness of 0.18 mg/m and a degree of fiber round- 
10 ness of 0.32. was dispersed in water. An absorbent sheet having a basis weight of 40 q/vt? was then prepared from the 
resulting dispersion. In the same manner as that for the liquid-permeable topsheet (A), the nonwoven fabric having 
been prepared with the dry hot gluing method and the absorbent sheet, which had thus been prepared, were overlaid 
and combined with each other into a unitary body by the embossing roll. In this manner, a liquid-permeable topsheet 
(G) was obtained. In this topsheet. an absorbent sheet comprising bulky cellulose fibers was not used. 

75 

Comparative Example 47 

Preparation of liquid-permeable topsheet 

20 [0454] A nonwoven fabric having a basis weight of 25 g/m^ was pr^ared with a dry hot gluing method from poly- 
ethyleneyjpolypropylene conposite fibers (supplied by Chisso Corp.), which had a thickness of 2 denier and a length of 
38 mm. 

[0455] Thereafter, 95 parts by weight of rayon fibers (supplied by Daiwabo Rayon K. K.) , which had a degree of fiber 
roughness of 0.077 mg/m and a length of 1 1 mm, and 5 parts by weight of polyvinyl alcohol fibers (supplied under the 

25 trade name "Fibri Bond" by Sansho K.K.), which had a diameter of 1 denier and a length of 3 mm and which served as 
the thermally fusible bonding fibers, were respectively dispersed in water. A rayon wet-process nonwoven fabric having 
a basis weight of 40 g/m^ was the prepared from the resulting dispersion. Thereafter, the nonwoven fabric having been 
prepared with the dry hot gluing method and the rayon nonwoven fabric having thus been prepared were overlaid and 
combined with each other into a unitary body by using a spiral hot melt at a basis weight of 1 0 g. In this manner, a liquid- 

30 permeable topsheet (H) was obtained. In this topsheet. an absorbent sheet comprising bulky cellulose fibers was not 
used. 

[0456] Thereafter, as for the liquid-permeable surface materials (A) through (H) obtained in the manner described 
above, the absort)ency and the liquid permeability of the absorbent sheet 102b were evaluated. For the evaluation of 
the absorbency, the absorption height by Klemm's Method, which represented the force for drawing the liquid from the 
35 porous film or the nonwoven fabric, and the permeation time with respect to an aqueous glycerol solution, which repre- 
sented the capacity for transmitting the liquid to the absorbent member, were measured. The results shown in Table 1 1 
were obtained. 

[0457] The measurements were carried out for the absorbent sheet 102b alone before it was overlaid upon and 
combined with the porous film or the nonwoven fabric 102a or the absorbent paper 102c. As for the surface materials 

40 (C). (D). and (F), each of which was formed into a unitary body during the wet process, only the absorbent sheet 102b 
to be combined with the layer in contact with the user's skin was prepared and subjected to the evaluation. As for the 
topsheet (E), which was composed of the three layers combined into a unitary body as shown in Fig. 17. the physical 
properties of the absorbent sheet 102b to be combined with the layer in contact with the user's skin are important. 
Therefore, as for the topsheet (E), the physical properties of the absorbent sheet 102b prepared in the second paper 

45 machine were evaluated. 
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* 1 ; Porous film 

* 2 ; Nonwoven fabric prepared by hot gluing method 

* 3 ; Wet-process nonwoven fabric 

* 4 ; Bulky cellulose fibers 

* 5 :TheniaIly fusible bonding fibers (PVA) 

* 6 iThenrally fusible bonding fibers (PET) 

* 7 ; Softwood Kraft pulp 

* 8 ; Rayon wet-process nonwoven fabric 

* 9 ; Combining by embossing into a unitary body 

*10 ; Overlaying in a paper preparing step and combining 

by drying and thermal fusion into a unitary body 
*ll :No combining into a unitary body 
*12 ; Combining by sparal melt into a unitary body 



[0458] Thereafter, in Examples 51 through 55 described below, the sanitary napkins as the absorbent articles in 
accordance with the present invention were prepared by using the surface materials (A) through (E). Also, in Compar- 
ative Examples 48, 49, and 50, sanitary napkins for comparison were prepared by using the surface materials (f=), (G), 
and(H). 

Example 51 

Preparation of absort>ent article 

[04591 As illustrated in Fig. 14, 0.5 g of an absorbent polymer 103b (supplied under the trade name "Aqualic CA- 
W4S" by Nippon Shokubai Co., Ud.) was spread with a basis weight of 39 gAn^ on fluff pulp 103a, which had been 
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adjusted to a basis weight of 150 g/m^, a density of 0.15 g/cm^. a thickness of 1 mm, a length of 175 mm, and a width 
of 73 mm. A wet-process absorbent paper 103c, which had been prepared from softwood kraft pulp and had a k>asis 
weight of 18 g/m^, was then overlaid upon the resulting mixture of the absorbent polymer 103b and the fluff pulp lOda. 
In this manner, an absorbent member 1 03 having the configuration shown in Fig. 1 4, which had a length of 1 75 mm and 
a width of 73 mm. was obtained. 

[0460] The absorbent member 103 thus obtained was then included in the liquid-permeable topsheet (A) having 
been cut to a length of 205 mm and a wMth of 130 mm. Further, a polyethylene back sheet 104 having a basis weight 
of 30 g/m^, a length of 205 mm. and a width of 95 mm. was overlaid upon the liquid-permeable topsheet (A). These 
members were secured to one another by using a thermally fusible bonding as the fixing members 105, 105, ... Also, 
two slipping-off preventing members 106. 106 were formed on the back surface side of the polyethylene-backed sheet 
1 04 by applying a thermally fusible bonding at a basis weight of 40 qirr? and with a width of 20 mm and a length of 11 5 
mm. In this manner, a sanitary napkin having the configuration shown in Fig. 14 was obtained. In Fig. 14, reference; 
numeral 107 represents the release paper for covering the slipping-off preventing members 106, 106. 

Example 52 

Preparation of absorbent article 

[0461] A sanitary napkin having the configuration shown in Fig. 14 was obtained in the same manner as that in 
Example 51 . except that the liquid-permeable topsheet (B) was used in lieu of the liquid-permeable topsheet (A) used 
in Example 51. 

Example 58 

Preparation of absorbent article 

[0462] A sanitary napkin having the configuration shown in Fig. 14 was obtained In the same manner as that in 
Example 51 . except that the liquid-permeable topsheet (C) was used in lieu of the liquid-permeable topsheet (A) used 
in Example 51. 

ExamplQ $4 

Preparation of absorbent article 

[0463] A sanitary napkin having the configuration shown in Fig. 14 was obtained in the same manner as that in 
Example 51 . except that the liquid-permeable topsheet (D) was used in lieu of the liquki-permeabie topsheet (A) used 
in Example 51. 

Exarpple gS 

Preparation of absorbent article 

[0464] As illustrated in Fig. 16. a spiral hot melt was applied with a basis weight of 10 g/m^ and a width of 80 mm 
to the liquid-permeable topsheet (E) having a length of 205 mm and a width of 150 mm. Thereafter. 0.5 g of an absorb- 
ent polymer 103b (supplied under the trade name "Aqualic CA-W4S'' by Nippon Shokubai Co., Ltd.) was approximately 
uniformly spread over a range of a width of approximately 73 mm and a length of 1 75 mm on the liquid-permeable top- 
sheet (E}. The liquid-permeable topsheet (E) was then folded in order to include the polymer and was thus combined 
with the polymer into a unitary body such that the width might become equal to 75 mm. Further, a polyethylene back 
sheet 104 having a basis weight of 30 g/m^. a length of 205 mm, and a width of 95 mm, was overlaid upon the liquid- 
permeable topsheet (E). These members were secured to each other by using a thermally fusible bonding as the fixing 
members 105, 105. Also, two slipping-off preventing members 106, 106 were formed on the back surface side of the 
polyethylene back sheet 1 04 by applying a thermally fusible bonding at a basis weight of 40 g/m^ and with a width of 20 
mm and a length of 1 15 mm. In this manner, a sanitary napkin having the configuration shown in Fig. 16 was obtained. 
In Fig. 16. reference numeral 107 represents the release paper for covering the slipping-off preventing members 106, 
106. 
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Comparative Example 48 
Preparation of absorbent article 

5 [0465] A sanitary napkin having the configuration shown in Fig. 14 was obtained in the same manner as that in 
Example 51, except that the liquid-permeable topsheet (F) was used in lieu of the liquid-permeable topsheet (A) used 
in Example 51. 

Comparative Example 49 

10 

Preparation of absorbent article 

[0466] A sanitary napkin having the configuration shown in Fig. 14 was obtained in the same manner as that in 
Example 51, except that the liquid-permeable topsheet (G) was used in lieu of the liquid-permeaWe topsheet (A) used 
IS in Example 51. 

com parative Example 50 

Preparation of absorbent article 

20 

[0467] A sanitary napkin having the configuration shown in Fig. 14 was obtained in the same manner as that in 
Example 51. except that the liquid-permeable topsheet (H) was used in lieu of the liquid-permeable topsheet (A) used 
in Example 51. 

[0468] As for the sanitary napkins obtained in Examples 51 through 55 and Comparative Examples 48, 49, and 50, 
25 tests for the blood absorption time, the dry feeling of the surface, and the number of occurrence of leakage were carried 
out. The results shown in Table 1 2 were obtained. The blood absorption time was measured with the method described 
abova The dry feeling of the surface and the number of occurrence of leakage were measured with the methods 
described below. 

30 { Evaluation of dry feeling of the surface ) 

[0469] As illustrated in Fig. 24, a sanitary napkin 80 obtained in each of Examples 51 through 55 and comparative 
Examples 48, 49, and 50 was fitted to the movable female hip model 90. Shorts were then put on the model 90, and the 
model 90 was caused to walk at a walking speed of 100 steps/minute (i.e., 50 m/minute) for 10 minutes. 
35 [0470] "mereafter, while the model 90 was walking, 3 g of defibrinated equine blood was injected through the tube 
91 into the sanitary napkin 80. The model 90 was then caused to continue to walk at the same walking speed for 20 
minutes. At this time, the sample of the sanitary napkin was taken out from the model 90. As for the sample which had 
thus been taken out, a functional evaluation for the dry feeling of the surface was carried out. The dry feeling of the sur- 
face was rated on the scale shown below. 

40 

O : Little retention of the liquid was observed on the topsheet. and the surface had the dry feeling. 
a: Slight retention of the liquid was obsen^ed on the topsheet. 

X: Much retention of the liquid was obsen^ed on the topsheet, and the surface had the sticky feeling. 
45 ( Measurement of the number of occurrence of leakage > 

[0471 ] As illustrated in Fig. 24, a sanitary napkin 80 obtained in each of Examples 51 through 55 and Comparative 
Examples 48, 49, and 50 was fitted to the female hip model 90. Shorts were then put on the model 90. and the model 
90 was caused to lie down as shown in Fig. 28. 

50 [0472] Thereafter, 5 g of defibrinated equine Wood was injected at a rate of 1 g/minute through the tube 91 into the 
sanitary napkin 80. The model 90 was then left to stand for 20 minutes. At this time, the number of the samples, which 
exhibited leakage, among 10 samples of each sanitary napkin, was counted. Thereafter, 5 g of defibrinated equine 
blood was again injected at the same rate through the tube 91 into the sanitary napkin 80. and the model 90 was again 
left to stand for 20 minutes. At this time, the number of the samples, which exhibited leakage, among 10 samples of 

55 each sanitary napkin, was again counted. 
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Table 12 
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20 

[0473] In the sanitary napkins obtained in Examples 51 through 55, the topsheet comprises the liquid-permeable 
sheet constituted of the layer in contact with the user's skin and the layer not in contact with the user's skin, which layers 
are overlaid and combined with each other into a unitary body. The layer in contact with the user's skin comprises the 
porous film or the nonwoven fabric of synthetic fibers. The layer not in contact with the user's skin comprises the absorb- 

25 ent sheet, which at least comprises the bulky cellulose fibers and which has a high absorbency and a high permeability 
Thereafter, as is clear from the results shown in Table 12, with the sanitary napkins obtained in Examples 51 through 
55, the absorption time can be kept short, and the body fluid can be quickly guided to the absorbent member. Accord- 
ingly, little liquid remains on the surface, and a very dry feeling can be obtained. Also, as is clear from the results of the 
leakage test in the lying orientation, with the sanitary napkins obtained in Examples 51 through 55, blood can be 

30 smoothly guided to the absorbent member without flowing along the surface and without leaking. 

[0474] On the other hand, with the sanitary napkin obtained in Comparative Example 48, wherein the sheet in con- 
tact with the user's skin and the absorbent sheet for absorbing blood are not combined into a unitary body, blood floats 
and flows on the topsheet and leaks. Also, with the sanitary napkins obtained in Comparative E)smples 49 and 50, 
wherein the nonwoven fabric of synthetic fibers and the absorbent sheet, wherein the permeable absorbent paper hav- 

35 ing a high absorbency is overlaid and combined integrally with the sheet, which comprises the combination of the 
porous film or the nonwoven fabric and the absorbent sheet comprising the bulky cellulose fibers, the absorbent article 
can be constituted only of the liquid-permeable sheet, the absorbent polymer, and the back sheet. Therefore, the 
absorbent article, which has a very simple configuration, a very thin thickness, and good performance, can be obtained. 

40 Claims 

1. A sanitary napkin conprising a liquid permeable topsheet, a liquid impermeable back sheet, and a liquid retentive 
absorbent member interposed between said topsheet and said back sheet, said sanitary napkin being character- 
ized in that: 

4S 

the absorbent member has a centrifugal retentive capacity for pseudo-blood, which is measured after equilib- 
rium ab>sorption swelling with the pseudo-blood, of 30 g/g or more, and 

a permeation rate of pseudo-blood of 50 ml/minute or more, said permeation rate being measured by securing 
the absorbent member having a thickness of 0.5 to 5 mm to an end of a cylinder having a cross-sectional area 
50 of 10 cm^ (inner diameter: 35.8 mm), allowing the absorbent member to absorb and swell with pseudo-blood 

until the swelling reaches equilibrium, and thereafter causing pseudo-blood to permeate through the absorbent 
member. 

2. The sanitary napkin according to daim 1 , 
55 wherein 

said absorbent member comprises an absorbent polymer, and 

the absorbent polymer has a centrifugal retentive capacity for pseudo-blood, which is measured after equilib- 
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rium absorption swelling with the pseudo-blood, of 20 g/g or more; and a permeation rate of pseudo-blood of 
1 ml/minute or more, said permeation rate being measured by introducing 0.05 g of the absorbent polymer into 
a cylinder having a cross-sectional area of 0.785 cm? (inner diameter: 10 mm), allowing said absorbent poly- 
mer to absorb and swell with pseudo-blood until the swelling reaches equilibrium, and thereafter causing 
pseudo-blood to permeate through the absorbent polymer. 

3. The sanitary napkin according to claim 2 

wherein said absorbent polymer is in the form of particles having an aspherical shape and having a degree of 
shape irregularity of 1 .2 or more. 

4. The sanitary napkin according to any one of claims 2 or 3, 

wherein said absorbent polymer Is used in a proportion falling within the range of 20 to 80% by weight, based on 
the total weight of said absorbent member, and spread over said absorbent member at an amount falling within the 
range of 100 to 500 g per 1 m^. 

5. The sanitary napkin according to any one of the preceding claims 
wherein 

said absorbent member comprises bulky cellulose fibers and an absorbent polymer, and 
the bulky cellulose fibers are selected from bulky cellulose fibers having a fiber cross-sectional area of 3.0 x 
10"® cm^ or iTK)re and a degree of fiber roundness of 0.5 or more, bulky cellulose fibers having a fiber cross- 
sectional area of 5.0 x 10*^ cm^ or more, or bulky cellulose fibers having a three-dimensional fiber shape. 

6. The sanitary napkin according to any one of the preceding claims 
wherein 

said absorbent member further comprises a permeable absorbent paper located at the outermost part of said 
absorbent member, and 

the permeable absorbent paper comprises 50 to 98 parts by weight of said bulky cellulose fibers and 2 to 30 
parts by weight of thermally fusible bonding fibers, an absorption height after 1 minute absorption of physiolog- 
ical saline by Klemm's Method falling within the range of 20 to 80 mm, an absorption height after 10 minutes 
absorption of physiological saline by Klemm's Method falling within the range of 30 to 100 mm. and a permea- 
tion time for 10 g of an 85 % by weight aqueous glycerol solution of 50 seconds or less. 

7. The sanitary napkin according to claim 6 
wherein 

said absortent member further comprises a diffusing absorbent paper located inside of the permeable absorb- 
ent paper, 

the diffusing absorbent paper comprises 20 to 80 parts by weight of said bulky cellulose fibers. 80 to 20 parts 
by weight of hydrophillc fine fibers, and 0 to 30 parts by weight of thermally fusible bonding fibers, and absorp- 
tion height after 1 minute absorption of physiological saline by Klemm's Method of 50 mm or more, an absorp- 
tion height after 10 minutes absorption of physiological saline by Klemm's Method of 100 mm or more, and a 
permeation time for 10 g of an 85 % by weight aqueous glycerol solution of 100 seconds or less. 

8. The sanitary napkin according to any of claims 5, 6 and 7, 

wherein said bulky cellulose fibers are obtained by crossllnking mercerized pulp fibers, which have a fiber cross- 
sectional area of 3.0 x 10"® cm^ or more and a degree of fiber roundness of 0.5 or more. 

PatentansprQche 

1 . Damen- bzw. Monatsbinde. die umfaSt 

eine fur Flusslgkelt durchiasslge DecWage (Oberseitenlage), eine fur FIQssigkeit undurchiassige Ruckseiten- 
lage und ein FIQssigkeit zuruckhaltendes Absorbens-Element. das zwischen der genannten DecMage und der 
genannten Ruckseitenlage angeordnet ist. 

wobei die genannte Damen- bzw. Monatsbinde dadurch gekennzeichnet ist. daB das Absorbens-Element auf- 
weist 
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ein Zentrifugen-RQckhaltevermOgen fOr Pseudo-Blut (synthetisches Blut) von 30 g/g Oder mehr, bestlmmt nach 
dem Aufquellenlassen durch Absorption von Pseudo-Blut bis zu einem Gleichgewicht, und 
eine Permeationsrate for Pseudo-Blut von 50 ml/min Oder mehr, bestinmt durch Befestigen des Absorbens- 
Elements, das eine Dicke von 0,5 bis 5 mm aufweist, an einem Ende eines Zylinders mit einer Querschnittsfld- 
5 Che von 10 cm^ (Innendurchmesser: 35.8 mm), Absorbieren- und Aufquellenlassen des Absorbens-Elements 

mit Pseudo-Blut, bis das Aufquellen ein Gleichgewlcht erreicht hat, und anschlieBendes Permeierenlassen von 
Pseudo-Blut durch das Absorbens-Element. 

2. Damenbinde nach Anspruch 1 , worin 

10 

das genannte Absorbens-Element ein Absorbens-Polymer umfaOt und 

das Absorbens-Polymer ein Zentrifugen-RuckhattevermOgen fur Pseudo-Blut von 20 g/g Oder mehr. bestimmt 
nach dem Aufquellenlassen durch Absorption des Pseudo-Blutes bis zu einem Gleichgewicht, und eine Per- 
meationsrate for Pseudo-Blut von 1 m\/m\n Oder mehr aufweist, bestimmt durch EinfQhren von 0.05 g des 
IS Absorbens-Polymers in einen Zylinder mit einer Querschnittsfldche von 0.785 cm^ (Innendurchmesser: 10 

mm), Absorbieren- und Aufquellenlassen des genannten Absorbens-Polymers mit Pseudo-Blut, bis das Auf- 
quellen ein Gleichgewicht erreicht hat, und anschlieBendes Permeierenlassen von Pseudo-Blut durch das 
Absorbens-Polymer. 

20 3. Damenbinde nach Anspruch 2, worin das genannte Absorbens-Polymer in Form von Tellchen mit einer asphdri- 
schen Gestalt und mit einem Grad der GestaltunregelmaBigkeit von 1,2 Oder mehr vortiegt. 

4. Damenbinde nach einem der Anspruche 2 Oder 3, worin das genannte Absorbens-Polymer in einem Mengenanteil 
venvendet wird, der innerhalb des Bereiches von 20 bis 80 Gew.-%, bezogen auf das Gesamtgewicht des genann- 

25 ten Absorbens-Etements, liegt und uber das genannte Absorbens-Element in einer Menge verteilt ist, die innerhalb 
des Bereiches von 100 bis 500 g/m^ liegt. 

5. Damenbinde nach einem der vorhergehenden AnsprOche, worin 

30 das genannte Absorbens-Element voluminOse Cellulosefasern und ein Absorbens-Polymer umfaBt und 

die voluminOsen Cellulosefasern aus volumindsen Cellulosefasern. die eine Faserquerschnittsf Idche von 3,0 x 
10'^ cm^ Oder mehr und einen Grad der Faserrundheit von 0,5 Oder mehr aufweisen, voluminOsen Cellulose- 
fasern, die eine Faserquerschnittsfldche von 5,0 x 10'^ cm^ Oder mehr aufweisen, oder voluminOsen Cellulo- 
sefasern mit einer dreidimensionalen Fasergestalt ausgewdhlt werden. 

35 

6. Damenbinde nach einem der vorhergehenden AnsprOche, worin 

das genannte Absorbens-Element auBerdem ein durchldssiges Saugpapier umfaBt, das im duBersten 
Abschnitt des genannten Absorbens-Elements angeordnet ist. und 

40 das durchldssige Saugpapier 50 bis 98 Gew.-Teile der genannten voluminOsen Cellulosefasern und 2 bis 30 

Gew.-Teile thermisch schmelzbare Verbindungsfasem umfaBt und eine AbsorptionshOhe nach 1-minQtiger 
Absorption einer physiotogischen SalzlOsung nach der Klemm-Methode, die innerhalb des Bereiches von 20 
bis 80 mm liegt. eine AbsorptlonshOhe nach 10-minutiger Absorption einer physiologischen SalzlOsung nach 
der Klemm-Methode, die innerhalb des Bereiches von 30 bis 100 mm liegt. und eine Permeatlonszeit for 10 g 

45 einer 85 gew.-%igen wdBrigen GlycerinlOsung von 50 s Oder weniger aufweist. 

7. Damenbinde nach Anspruch 8, worin 

das genannte Absorbens-Element auBerdem ein Diffusions-Saugpapier aufweist. das im Innern des permea- 
se blen Saugpapiers angeordnet ist. und 

das Diffusions-Saugpapier 20 bis 80 Gew.-Teile der genannten voluminOsen Cellulosefasern, 80 bis 20 Gew.- 
Teile hydrophile feine Fasern und 0 bis 30 Gew.-Teile thermisch schmelzbare Bindungs^sern umfaBt und eine 
AbsorptionshOhe nach 1-minutiger Absorption einer physiologischen SalzlOsung nach der Klemm-Methode 
von 50 mm oder mehr. eine AbsorptionshOhe nach 10-minQtiger Absorption einer physiologischen SalzlOsung 
55 nach der Klemm-Methode von 1 00 mm oder mehr und eine Permeationszeit fOr 1 0 g einer 85 gew.-%igen wdB- 

rigen GlycerinlOsung von 100 s oder weniger aufweist 

8. Damenbinde nach einem der AnsprOche 5, 6 und 7, worin die genannten voluminOsen Cellulosefasern erhalten 
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werden durch Vernetzen von merzerisierten Zellstofffasern, die eine Faser-Querschnittsf lache von 3,0 x 10"^ cm^ 
Oder mehr und einen Grad der Rundheit der Faser von 0.5 Oder mehr aufweisen. 

Revendications 

1. Serviette hygi6nique comprenant une feuille sup6rieure perm6able aux liquides. une feuille arridre impermteWe 
aux liquides, et un 6l6ment absorbant retenant les liquides, interpos6 entre ladlte feuille sup6rieure et ladite feuille 
arri^re. ladite serviette hygi^nique 6tant caract6ris6e en ce que : 

r6l6ment absorbant a une capacity de retention centrifuge pour du pseudo-sang, qui est mesur6e aprte le 
gonfiement par absorption k I'^uilibre avec le pseudo-sang. de 30 g/g ou plus, et 

un d6bit de p6n§tration du pseudo-sang de 50 mlAnn ou plus, ledit d6bit de p6n6tration 6lant mesur6 en fixant 
l'6l^ent absorbant ayant une 6paisseur de 0,5 6 5 mm 6 une extr6mit6 d'un cylindre ayant une surface en 
coupe transversale de 1 0 cm^ (diam^tre int6rieur : 35,8 mm), en laissant r6l6ment absorbant absorber et gon- 
fler avec le pseudo-sang jusqu'd ce que le gonfiement atteigne r^uilibre, et en laisant p6n§trer ensuite le 
pseudo-sang k travers I'^l^ment absort^ant. 

2. Serviette Iiygi6nique selon la revendication 1 . dans laquelie ledit 6I6ment absorbant comprend un polym6re absor- 
bant et le polym^re absorbant a une capacity de retention centrifuge pour le pseudo-sang, qui est mesur^e apr^s 
le gonfiement par absorption k I'^quilibre avec le pseudo-sang, de 20 g/g ou plus ; et un d6bit de p6n6tration du 
pseudo-sang de 1 ml/mn ou plus, ledit d6bit de p6n6tration 6tant mesur6 en Introduisant 0,05 g du polym§re absor- 
bant dans un cylindre ayant une surface en coupe transversale de 0.785 cm^ (diam6tre int6rieur : 10 mm), en lais- 
sant ledit pdym^re absorbant absorber et gonfler avec le pseudo-sang jusqu'^ ce que le gonfiement atteigne 
r^quilibre, et en faisant p6n§trer ensuite le pseudo-sang k travers le polym^re absorbant. 

3. Serviette hygi6nique selon la revendication 2, dans laquelie ledit polym6re absorbant est sous la forme de particu- 
les ayant une forme asph^rique et ayant un degr^ d'in-^ularit^ de forme de 1.2 ou plus. 

4. Serviette hygi6nique selon I'une quelconque des revendications 2 ou 3. dans laquelie ledit polym^re absorbant est 
utilise dans une proportion se trouvant dans la gamme de 20 k 80% en poids, sur la base du poids total dudit 616- 
ment absorbant, et r6pandu sur ledit 6l6ment absorbant en une quantit6 se trouvant dans la gamme de 100 & 500 
gpar m^. 

5. Serviette hygi6nique selon I'une quelconque des revendications pr6c6dentes, dans laquelie ledit 616ment absor- 
bant comprend des fibres de cellulose gonf iantes et un potym6re absorbant, et 

les f bres de cellulose gonf Iantes sort choisies parmi les fibres de cellulose gonflantes ayant une surface de 
fibre en coupe transversale de 3,0 x 10*® cm^ ou plus et un degr6 d'arrondi de fibre de 0.5 ou plus, les fibres 
de cellulose gonflantes ayant une surface de fibre en coupe transversale de 5,0 x 10"® cm^ ou plus, ou les 
fibres de cellulose gonflantes ayant une forme de f bre en trois dimensions. 

6. Serviette hygi6nique selon I'une quelconque des revendications pr6c6dertes dans laquelie 

ledit 6l6ment absorbart comprend en outre un papier absorbart perm6able situ6 au niveau de la partie la plus 
ext6rieure dudIt 6l6ment absorbart. et 

le papier absorbant perm6able comprend 50 k 98 parties en poids desdites fibres de cellulose gortlantes et 2 
k 30 parties en poids de fibres de liaison thermofusibles, une hauteur d'absorption apr6s 1 minute d'absorption 
de solution physiologlque par le proc6d6 de Memm se trouvant dans la gamme de 20 ^ 80 mm, une hauteur 
d'absorption apr6s 10 minutes d'absorption de solution physiologlque par le proc6d6 de Klemm se trouvant 
dans la gamme de 30 6 100 mm, et une dur6e de p6n6tration pour lOg d'une solution aqueuse de glyc6rol k 
85% en poids de 50 secondes ou moins. 

7. Serviette hygi6nique selon la revendication 6 dans laquelie 

ledit 6l6mert absorbart comprend en outre un papier ab6ort>art diffuseur situ6 k llrtdrleur du papier absor- 
bant perm6able, 

le papier absorbant diffuseur comprend 20 k 80 parties en poids desdites fibres de cellulose gortlartes, 80 k 
20 parties en poids de fines fibres hydrophiles et 0 d 30 parties en poids de fibres de liaison thermofusibles. et 
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une hauteur d'absorption apr^s 1 minute d'absorption de solution physiologique par le proc^6 de Klemm de 
50 mm ou plus, une hauteur d'absorption aprte 10 minutes d'absorption de solution physiologique par te pro- 
c6d6 de Klemm de 100 mm ou plus, et une durte de penetration pour lOg d'une solution aqueuse de glycerol 
d 85% en poids de 100 secondes ou moins. 

Serviette hygi^nique selon Tune quelconque des revendications 5, 6 et 7, dans laquelle lesdites fibres de cellulose 
gonflantes sont obtenues en r^ticulant des fibres de pdte k papier merceris^es, qui ont une surfeice de fibre en 
coupe transversale de 3,0 x 10'^ cm^ ou plus et un degre d'an-ondi de fibres de 0.5 ou plus. 
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